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(57)Abstract: 

PROBLEM TO BE SOLVED: To interpolate the images 
including color images with high efficiency by acquiring 
the feature value related to the interpolation processing 
of the image data, selecting the interpolation processing 
in response to the feature value and executing the 
interpolation processing by means of a pixel interpolation 
means. 

SOLUTION: An image data acquiring means CI 
represents a digital image in pixels of a dot matrix form 
and acquires the image data by means of a set of data 
showing each pixel, and a pixel interpolation means C2 
carries out the interpolation processing to increase the 
number of component pixels of the image data. Then a 
feature value acquiring means 03 acquires the feature 
value related to the interpolation processing of the 
image data. An interpolation processing selection means 
04 selects the interpolation processing to obtain the 
optimum interpolation result in response to the said 
feature value, and the selected interpolation processing 

is carried out by a pixel interpolation means C. As a result, the image including color images can 
be interpolated with high efficiency. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An image data acquisition means to acquire the image data which expressed the image 
by the dot-matrix-like pixel, In performing interpolation processing which increases the number 
of configuration pixels in the above-mentioned image data, it chooses from, two or more 
interpolation processings. The pixel interpolation means which can be performed, A 
characteristic quantity acquisition means to acquire the characteristic quantity relevant to the 
above-mentioned interpolation processing about the above-mentioned image data, Image data- 
interpolation equipment characterized by providing the interpolation processing selection means 
which chooses the interpolation processing which can obtain the optimal interpolation result 
corresponding to the characteristic quantity acquired by this characteristic quantity acquisition 
means, and the above-mentioned pixel interpolation means is made to perform. 
[Claim 2] In image data-interpolation equipment given in above-mentioned claim 1 the above- 
mentioned pixel interpolation means The optimal interpolation processing for each of natural 
drawing and un-natural drawing can be performed. The above-mentioned characteristic quantity 
acquisition means The image which the above-mentioned image data expresses acquires 
[ natural drawing] the characteristic quantity which judges whether it is un-natural drawing. The 
above-mentioned interpolation processing selection means Image data-interpolation equipment 
characterized by performing the optimal interpolation processing for un-natural drawing with the 
above-mentioned pixel interpolation means when being judged with it being un-natural drawing, 
while performing the optimal interpolation processing for natural drawing with the above- 
mentioned pixel interpolation means, when judged with an image being natural drawing based on 
this characteristic quantity. 

[Claim 3] It is image data-interpolation equipment characterized by performing interpolation 
processing by the 3rd tatami lump interpolation method to natural drawing while the above- 
mentioned pixel interpolation means performs interpolation processing by the next door 
interpolation method to un-natural drawing recently in image data-interpolation equipment given 
in above-mentioned claim 2. 

[Claim 4] In image data-interpolation equipment given in above-mentioned claim 1 the above- 
mentioned pixel interpolation means Optimal interpolation processing can be performed 
corresponding to the change degree of a different pixel. The above-mentioned characteristic 
quantity acquisition means The characteristic quantity which evaluates the change degree of a 
pixel based on the above-mentioned image data is acquired. The above-mentioned interpolation 
processing selection means Image data-interpolation equipment characterized by choosing the 
interpolation processing which can obtain the optimal interpolation result corresponding to the 
change degree based on the change degree of the pixel acquired by the above-mentioned 
characteristic quantity acquisition means, and performing the above-mentioned pixel 
interpolation means. 

[Claim 5] The above-mentioned pixel interpolation means is image data-interpolation equipment 
characterized by the ability to perform interpolation processing which applies in the field where a 
change degree is small in image data-interpolation equipment given in above-mentioned claim 4, 
and uses the image data of the recently next door pixel before interpolation processing for the 
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image data of a new configuration pixel as suitable interpolation processing. 

[Claim 6] The above-mentioned pixel interpolation means is image data-interpolation equipment 
characterized by the ability to be able to perform interpolation processing which computes the 
image data of a interpolation pixel by data processing from the image data of a surrounding pixel 
so that the image data of a pixel which applies in the field in image data-interpolation equipment 
given in above-mentioned claim 4 where a change degree is large, and is interpolated as suitable 
interpolation processing may change gently-sloping. 

[Claim 7] It is image data-interpolation equipment characterized by setting to image data- 
interpolation equipment given in above-mentioned claim 1, and having the interpolation 
processing to which the above-mentioned pixel interpolation means performs two or more 
interpolation processing as alternative of the above-mentioned interpolation processing in piles. 
[Claim 8] It is image data-interpolation equipment which the above-mentioned characteristic 
quantity acquisition means acquires characteristic quantity for some of every fields of an image 
in image data-interpolation equipment given in above-mentioned claim 1, and is characterized by 
for the above-mentioned interpolation processing selection means to choose and perform 
interpolation processing in the above-mentioned pixel interpolation means based on the 
characteristic quantity acquired for every field concerned. 

[Claim 9] Image data-interpolation equipment with which the above-mentioned pixel interpolation 
means is characterized by adjusting the operation parameter in a 3rd tatami lump interpolation 
method, and realizing two or more pixel interpolation processings in image data-interpolation 
equipment given in above-mentioned claim 1. 

[Claim 10] An image-processing selection means to display the image processing which can be 
performed and to input selection in image data-interpolation equipment given in above- 
mentioned claim 1, A simultaneous-processing decision means to judge whether both expansion 
processing of an image and modification processing of the sharpness of an image were chosen 
by this image-processing selection means, When it is judged that both expansion processing of 
an image and modification processing of the sharpness of an image were chosen by this 
simultaneous-processing decision means Image data-interpolation equipment characterized by 
providing a pixel interpolation means by which interpolation processing can be performed so that 
it may become the sharpness of the image chosen by adjusting the change degree of this image 
data to interpolate in increasing the number of configuration pixels in the above-mentioned 
image data, and expanding an image. 

[Claim 11] While acquiring the characteristic quantity relevant to interpolation processing for the 
image data memorized in CPU. the image memory which memorizes the image data which 
expressed the image by the dot-matrix-like pixel, and this image memory The program memory 
which memorizes the processing program which choose the interpolation processing which can 
obtain the optimal interpolation result out of two or more interpolation processings 
corresponding to this characteristic quantity, and Above CPU is made to perform this 
interpolation processing, and is made to write in the above-mentioned image memory. The 
computer for image data-interpolation processing characterized by providing the interface which 
inputs and outputs the above-mentioned image data. 

[Claim 12] The image data-interpolation approach of carrying out acquiring the characteristic 
quantity related in case interpolation processing about the above-mentioned image data is 
performed, choosing the interpolation processing which can obtain the optimal interpolation 
result corresponding to this acquired characteristic quantity, and processing the above- 
mentioned image data by the said-chosen interpolation processing while acquiring the image data 
which expressed the image by the dot-matrix-like pixel as the description. 

[Claim 13] The image data-interpolation approach characterized by to perform the interpolation 
processing optimal when natural drawing acquires the characteristic quantity which judges 
whether it is un-natural drawing and the image which the above-mentioned image data 
expresses to above-mentioned claim 12 in the image data-interpolation approach of a 
publication is judged as an image being natural drawing based on this characteristic quantity, 
while performing the optimal interpolation processing for natural drawing, when being judged with 
it being un-natural drawing for un-natural drawing. 
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[Claim 14] It is the image data-interpolation approach characterized by performing interpolation 
processing by the 3rd tatami lump interpolation method to natural drawing while the above- 
mentioned pixel interpolation means performs interpolation processing by the next door 
interpolation method to un-natural drawing recently in the image data-interpolation approach 
given in above-mentioned claim 13. 

[Claim 15] The image data-interpolation approach characterized by choosing the interpolation 
processing which the characteristic quantity which evaluates the change degree of a pixel based 
on the above-mentioned above-mentioned image data is acquired, and can obtain the optimal 
interpolation result corresponding to the change degree based on the change degree of the 
acquired pixel in the image data-interpolation approach given in above-mentioned claim 12. 
[Claim 16] The image data-interpolation approach characterized by performing interpolation 
processing which applies in the small field of a change degree and uses the image data of the 
recently next door pixel before interpolation processing for the image data of a new configuration 
pixel as suitable interpolation processing in the image data-interpolation approach given in 
above-mentioned claim 15. 

[Claim 17] The image data-interpolation approach characterized by performing interpolation 
processing which computes the image data of a interpolation pixel by data processing from the 
image data of a surrounding pixel so that the image data of a pixel which applies in the large field 
of a change degree and is interpolated as suitable interpolation processing may change gently- 
sloping in the image data-interpolation approach given in above-mentioned claim 15. 
[Claim 18] The image data-interpolation approach characterized by performing two or more 
interpolation processings in piles as alternative of the above-mentioned interpolation processing 
in the image data-interpolation approach given in above-mentioned claim 12. 
[Claim 19] The image data-interpolation approach characterized by choosing and performing 
interpolation processing in the above-mentioned pixel interpolation means based on the 
characteristic quantity which acquired characteristic quantity for some of every fields of an 
image to above-mentioned claim 12, and was acquired for every field concerned in the image 
data-interpolation approach of a publication. 

[Claim 20] The image data-interpolation approach characterized by adjusting the operation 
parameter in a 3rd tatami lump interpolation method, and realizing two or more pixel interpolation 
processings in the image data-interpolation approach given in above-mentioned claim 12. 
[Claim 21] In the image data-interpolation approach given in above-mentioned claim 12. while 
displaying the image processing which can be performed and inputting selection When both 
expansion processing of an image and modification processing of the sharpness of an image are 
chosen The image data-interpolation approach characterized by carrying out interpolation 
processing so that it may become the sharpness of the image chosen by adjusting the change 
degree of this image data to interpolate in increasing the number of configuration pixels in the 
above-mentioned image data, and expanding an image. 

[Claim 22] It is the medium which recorded the image data-interpolation program which performs 
interpolation processing on the computer so that the number of configuration pixels might be 
increased for a predetermined interpolation scale factor about the image data which expressed 
the image by the dot-matrix-like pixel by computer. The step which acquires the above- 
mentioned image data, and the characteristic quantity acquisition step which acquires the 
characteristic quantity relevant to the above-mentioned interpolation processing about the 
above-mentioned image data, The medium which recorded the image data-interpolation program 
characterized by providing the interpolation processing selection step which chooses the 
interpolation processing which can obtain the optimal interpolation result corresponding to the 
characteristic quantity acquired by this characteristic quantity acquisition step, and the above- 
mentioned pixel interpolation step is made to perform. 

[Claim 23] In the medium which recorded the image data-interpolation program of a publication 
on above-mentioned claim 22 at the above-mentioned pixel interpolation step The optimal 
interpolation processing for each of natural drawing and un-natural drawing can be performed. At 
the above-mentioned characteristic quantity acquisition step The image which the above- 
mentioned image data expresses acquires [ natural drawing ] the characteristic quantity which 
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judges whether it is un-natural drawing. At the above-mentioned interpolation processing 
selection step When judged with an image being natural drawing based on this characteristic 
quantity, while performing the optimal interpolation processing for natural drawing at the above- 
mentioned pixel interpolation step The medium which recorded the image data-interpolation 
program characterized by performing the optimal interpolation processing for un-natural drawing 
at the above-mentioned pixel interpolation step when judged with it being un-natural drawing. 
[Claim 24] The medium which recorded the image data-interpolation program characterized by 
performing interpolation processing by the 3rd tatami lump interpolation method to natural 
drawing at the above-mentioned pixel interpolation step in the medium which recorded the image 
data-interpolation program of a publication on above-mentioned claim 23 while performing 
interpolation processing by the next door interpolation method to un-natural drawing recently. 
[Claim 25] In the medium which recorded the image data-interpolation program of a publication 
on above-mentioned claim 22 at the above-mentioned pixel interpolation step Optimal 
interpolation processing can be performed corresponding to the change degree of a different 
pixel. At the above-mentioned characteristic quantity acquisition step The characteristic 
quantity which evaluates the change degree of a pixel based on the above-mentioned image data 
is acquired. At the above-mentioned interpolation processing selection step The medium which 
recorded the image data-interpolation program characterized by choosing the interpolation 
processing which can obtain the optimal interpolation result corresponding to the change degree 
based on the change degree of the pixel acquired by the above-mentioned characteristic 
quantity acquisition step, and performing the above-mentioned pixel interpolation step. 
[Claim 26] The medium which recorded in the image data-interpolation program characterized by 
the ability to be able to perform interpolation processing which applies in the small field of a 
change degree in the above-mentioned pixel interpolation step, and uses the image data of the 
recently next door pixel before interpolation processing for the image data of a new configuration 
pixel as suitable interpolation processing in the medium which recorded the image data- 
interpolation program of a publication on above-mentioned claim 25. 

[Claim 27] The medium recorded the image data-interpolation program characterized by the 
ability to be able to perform the interpolation processing which computes the image data of a 
interpolation pixel by data processing from the image data of a surrounding pixel so that the 
image data of a pixel which applies in the large field of a change degree in the above-mentioned 
pixel interpolation step, and is interpolated as suitable interpolation processing in the medium 
which recorded the image data-interpolation program of a publication on above-mentioned claim 
25 may change gently-sloping. 

[Claim 28] The medium which recorded the image data-interpolation program characterized by 
setting to the medium which recorded the image data-interpolation program of a publication on 
above-mentioned claim 22, and having the interpolation processing which performs two or more 
interpolation processings in piles as alternative of the above-mentioned interpolation processing 
at the above-mentioned pixel interpolation step. 

[Claim 29] The medium which recorded in the image data-interpolation program characterized at 
the above-mentioned characteristic-quantity acquisition step by to choose and perform the 
interpolation processing in the above-mentioned pixel interpolation step based on the 
characteristic quantity which acquired characteristic quantity for some of every fields of an 
image, and was acquired for every field concerned at the above-mentioned interpolation 
processing selection step in the medium which recorded the image data-interpolation program of 
a publication on above-mentioned claim 22. 

[Claim 30] The medium which recorded the image data-interpolation program characterized by 
adjusting the operation parameter in a 3rd tatami lump interpolation method, and realizing two or 
more pixel interpolation processings at the above-mentioned pixel interpolation step in the 
medium which recorded the image data-interpolation program of a publication on above- 
mentioned claim 22, 

[Claim 31] In the medium which recorded the image data-interpolation program of a publication 
on above-mentioned claim 22 The image-processing selection step which displays the image 
processing which can be performed and inputs selection, The simultaneous-processing decision 
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step which judges whether both expansion processing of an image and modification processing of 
the sharpness of an image were chosen by this image-processing selection step, When it is 
judged that both expansion processing of an image and modification processing of the sharpness 
of an image were chosen by this simultaneous-processing decision step In increasing the number 
of configuration pixels in the above-mentioned image data, and expanding an image The medium 
which recorded the image data-interpolation program characterized by providing the pixel 
interpolation step which can perform interpolation processing so that it may become the 
sharpness of the image chosen by adjusting the change degree of this image data to interpolate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the medium which recorded the image data- 
interpolation equipment which interpolates the image data which consists of a dot-matrix-like 
pixel, the image data-interpolation approach, and the image data-interpolation program. 
[0002] 

[Description of the Prior Art] In case an image is treated by computer etc., an image is 
expressed by the dot-matrix-like pixel and each pixel is expressed with the gradation value. For 
example, a photograph and computer graphics are horizontally expressed to 640 dots and a 
perpendicular direction as the screen of a computer by the pixel of 480 dots in many cases. 
[0003] On the other hand, the improvement in the engine performance of a color printer is 
remarkable, and the dot density is very highly precise like 720 dot(s)/inch (dpi). Then, it will 
become very small, if the image of 640x480 dots tends to be made to correspond per dot and 
you are going to make it print it. In this case, when gradation values also differ, since the 
implications of resolution itself differ, between dots must be interpolated and it must change into 
the data for printing. 

[0004] a next door interpolation method (Near Risto Neber interpolation: — following and Near 
Risto — it is called law) and technique, such as a 3rd tatami lump interpolation method (cubic 
convolution interpolation: — hereafter cubic — it is called law), are known as the technique of 
interpolating a dot conventionally in such a case recently. Moreover, in performing smoothing of 
the edge when interpolating a dot to JP,6-225140,A, the technique which prepares the dot 
pattern so that it may become the expansion gestalt from which a edge becomes smooth 
beforehand is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] The following technical problems occurred in the 
conventional interpolation technique mentioned above. Near Risto — law — cubic — although 
various kinds of technique, such as law, is resembled, respectively and there are advantages and 
disadvantages, if it was difficult for a user to choose it and fixed to either, the quality of a 
interpolation result deteriorates to an unskillful image. In invention indicated by JP,6-225140,A, 
since the pattern is prepared beforehand, if a interpolation scale factor cannot but become fixed 
and it is premised on the image of a color, it is difficult for the number of patterns to become 
huge and to prepare beforehand itself. 

[0006] This invention was made in view of the above-mentioned technical problem, and aims at 
offer of the medium which recorded the image data-interpolation equipment which can be 
efficiently interpolated including a color picture, the image data-interpolation approach, and the 
image data-interpolation program. 
[0007] 

[Means for Solving the Problem] An image data acquisition means to acquire the image data as 
which the image data-interpolation equipment offered by this invention expressed the image by 
the dot-matrix-like pixel, In performing interpolation processing which increases the number of 
configuration pixels in the above-mentioned image data, it chooses from two or more 
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interpolation processings. The pixel interpolation means which can be performed, A 
characteristic quantity acquisition means to acquire the characteristic quantity relevant to the 
above-mentioned interpolation processing about the above-mentioned image data. It considers 
as the configuration possessing the interpolation processing selection means which chooses the 
interpolation processing which can obtain the optimal interpolation result corresponding to the 
characteristic quantity acquired by this characteristic quantity acquisition means, and the 
above-mentioned pixel interpolation means is made to perform. 

[0008] Thus, it hits performing interpolation processing which increases the number of 
configuration pixels of the image data which expressed the image by the dot-matrix-like pixel in 
constituted this invention. If a pixel interpolation means chooses either from two or more 
interpolation processings, activation of it is attained and an image data acquisition means 
acquires the target image data A characteristic quantity acquisition means acquires the 
characteristic quantity relevant to the above-mentioned interpolation processing about this 
image data, a interpolation processing selection means chooses the interpolation processing 
which can obtain the optimal interpolation result corresponding to the characteristic quantity 
acquired by this characteristic quantity acquisition means, and the above-mentioned pixel 
interpolation means is made to perform it That is, the characteristic quantity of an image is 
acquired itself and the optimal interpolation processing is chosen. 

[0009] Thus, the technique of choosing the optimal interpolation processing according to the 
description of an image does not necessarily need to be restricted to equipment with a stereo, 
and functioning also as the approach can be understood easily. For this reason, the image data- 
interpolation approach offered by this invention The process which acquires the above- 
mentioned image data in performing interpolation processing which increases the number of 
configuration pixels about the image data which expressed the image by the dot-matrix-like 
pixel, The process which acquires the characteristic quantity relevant to the above-mentioned 
interpolation processing about the above-mentioned image data. It considers as the configuration 
possessing the process which chooses the interpolation processing which can obtain the optimal 
interpolation result out of two or more interpolation processings corresponding to this acquired 
characteristic quantity, and the process which performs interpolation processing chosen from 
interpolation processings of this plurality. 

[0010] That is, there is no difference not only in the equipment which not necessarily has a 
stereo but in being effective as the approach. Such image data-interpolation equipment contains 
not only this but various kinds of modes as thought of that it may be used in the condition of 
existing independently and having been included in a certain device, and invention. Therefore, it 
can change suitably that it is software or hardware etc. When becoming the software of image 
data-interpolation equipment as an example of embodiment of the thought of invention, it must 
be said that this invention naturally exists and is used on the record medium which recorded this 
software. 

[0011] The medium which recorded the image data-interpolation program which performs 
interpolation processing as the example by computer offered by this invention The step which 
acquires the above-mentioned image data in performing interpolation processing which increases 
the number of configuration pixels about the image data which expressed the image by the dot- 
matrix-like pixel, The step which acquires the characteristic quantity relevant to the above- 
mentioned interpolation processing about the above-mentioned image data. It is considering as 
the configuration which makes a computer perform the step which chooses the interpolation 
processing which can obtain the optimal interpolation result out of two or more interpolation 
processings corresponding to this acquired characteristic quantity, and the step which performs 
interpolation processing chosen from interpolation processings of this plurality. 
[0012] of course, the record medium may be a magnetic-recording medium, may be a magneto- 
optic-recording medium, and can completely be considered the same way in any record media 
developed from now on. Moreover, about duplicate phases, such as a primary replica and a 
secondary replica, it is equivalent without room to completely ask. In addition, even when 
carrying out as the supply approach using a communication line, change and there is nothing for 
this invention to be used. Furthermore, a part is software, when the part is realized by hardware. 
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in the thought of invention, it does not differ at all. and you may consider as the thing of a 
gestalt which memorizes the part on the record medium and is read suitably if needed. In 
addition, when carrying out this invention by software, it not only realizes as a medium by which 
invention recorded the program, but naturally this invention is realized as the program itself, and 
the program itself is included in this invention. 

[0013] Here, that what is necessary is to express an image by the dot-matrix-like pixel and for 
data just to express each pixel, image data may be a color picture and may be a monochrome 
image. Moreover, a gradation value may be the thing of a firstHloor tone, and may be the thing of 
many gradation. It seems for what is necessary to be for an image data acquisition means to 
acquire this image data, and just to hold the target image data in performing interpolation 
processing for the above-mentioned pixel interpolation means increasing a configuration pixel. 
Therefore, especially the acquisition technique is not limited and can adopt various kinds of 
things. For example, you may acquire from an external instrument through an interface, it may 
have an image pick-up means, and an image may be picturized. Moreover, computer graphic 
application may be performed and you may input from a mouse or a keyboard. 
[0014] This should just be equipped with the alternative from which a interpolation processing 
result differs substantially just selectable [ a pixel interpolation means / in two or more 
interpolation processings ] by various kinds of technique. Therefore, it is not necessary to be the 
interpolation technique which all alternative became independent of. As the example, the above- 
mentioned pixel interpolation means is considered as the configuration which has the 
interpolation processing which performs two or more interpolation processings in piles as 
alternative of the above-mentioned interpolation processing, and can also be carried out. Thus, 
when constituted, the above-mentioned pixel interpolation means performs two or more 
interpolation processings in piles as one of the alternative of interpolation processing. That is, 
after interpolating a pixel by the interpolation processing which exists first, a pixel is interpolated 
by another interpolation processing in piles. Even if it is two kinds as interpolation processing 
which became independent by this, it can say that they are three kinds of alternative also 
including the processing performed in piles. 

[0015] Therefore, since it is possible to perform two or more interpolation processings in piles as 
an example of correspondence of interpolation processing, the variation of interpolation 
processing can be increased. Moreover, it is not necessary to restrict the interpolation 
processing to perform to a thing fixed about all pixels. As the example, the above-mentioned 
characteristic quantity acquisition means can acquire characteristic quantity for some of every 
fields of an image, and the above-mentioned interpolation processing selection means can also 
be considered as the configuration which chooses and performs interpolation processing in the 
above-mentioned pixel interpolation means based on the characteristic quantity acquired for 
every field concerned. 

[0016] Thus, when constituted, the above-mentioned characteristic quantity acquisition means 
acquires characteristic quantity for some of every fields of an image. There is what has desirable 
applying uniformly depending on the advantages and disadvantages of each interpolation 
processing, and there is a thing without that right And when it may not be uniform, it is desirable 
to harness each features. For this reason, based on the characteristic quantity acquired for 
some of every fields, the above-mentioned interpolation processing selection means chooses 
and performs interpolation processing in the above-mentioned pixel interpolation means. 
[0017] For example, although degradation of image quality is unclear in the place which does not 
have change in an image even if it adopts simple interpolation processing, in the intense place of 
change, degradation of image quality will become it intelligible that the technique of interpolation 
processing is simple. Therefore, interpolation of a pixel can change interpolation processing 
suitably about the pixel increased since a pixel will be increased between the existing pixels. 
Therefore, the need of performing interpolation processing uniform for the whole image is lost, 
and it becomes possible to obtain the optimal result in synthetic semantics. 
[0018] Interpolation processing is chosen because interpolation results differ according to 
interpolation processing, and its characteristic quantity used as the key which chooses the 
interpolation technique is also various. As the example, the above-mentioned pixel interpolation 
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means can perform the optimal interpolation processing for each of natural drawing and un- 
natural drawing. The above-mentioned characteristic quantity acquisition means The image 
which the above-mentioned image data expresses acquires [ natural drawing ] the characteristic 
quantity which judges whether it is un-natural drawing. The above-mentioned interpolation 
processing selection means When judged with an image being natural drawing based on this 
characteristic quantity, while performing the optimal interpolation processing for natural drawing 
with the above-mentioned pixel interpolation means, when being judged with it being un-natural 
drawing, it can also consider as the configuration which performs the optimal interpolation 
processing for un-natural drawing with the above-mentioned pixel interpolation means. 
[0019] Thus, when constituted, as the premise if [ the above-mentioned pixel interpolation 
means ] the optimal interpolation processing for each of natural drawing and un-natural drawing 
can be performed The above-mentioned characteristic quantity acquisition means acquires the 
characteristic quantity which can judge whether the image which the above-mentioned image 
data expresses is natural drawing or un-natural drawing. The above-mentioned interpolation 
processing selection means When judged with an image being natural drawing based on this 
characteristic quantity, while performing the optimal interpolation processing for natural drawing 
with the above-mentioned pixel interpolation means, when being judged with it being un-natural 
drawing, the optimal interpolation processing for un-natural drawing is performed with the above- 
mentioned pixel interpolation means. 

[0020] Therefore, the optimal interpolation processing according to the natural drawing and un- 
natural drawing which are a familiar processing object can be chosen now. Natural drawing means 
a thing like the so-called on-the-spot photo image, and un-natural drawing means the computer 
graphics represented by business graph. If it is natural drawing characteristic, it will be thought 
that multiple color is used, and if it is un-natural drawing, it can be said that there is little use 
color number. Of course, although it corresponds to the description found out in addition to this, 
a pixel interpolation means can perform the optimal interpolation processing for each of the 
natural drawing which has such a characteristic difference, and un-natural drawing. 
[0021] More specifically, the above-mentioned pixel interpolation means can be considered as 
the configuration which performs interpolation processing by the 3rd tatami lump interpolation 
method to natural drawing while it performs interpolation processing by the next door 
interpolation method to un-natural drawing recently. If it does in this way, in the case of un- 
natural drawing, a merit called the high-speed processing by the next door interpolation method 
is obtained recently, and when it is natural drawing, a merit called maintenance of the sharpness 
by the 3rd tatami lump interpolation method will be obtained. By un-natural drawing and natural 
drawing, a difference comes out in some of amount of expressions per pixel in many cases, and 
since a next door interpolation method has simple processing, while high-speed processing is 
possible, unnatural sensibility may appear to natural drawing recently. On the other hand, 
although a 3rd tatami lump interpolation method can hold sharpness, it can be said that 
processing is complicated, its operation load which interpolation processing takes is large, and 
the processing time cuts it in many. 

[0022] Since interpolation processing by the next door interpolation method will be performed to 
un-natural drawing recently on the assumption that such advantages and disadvantages, 
improvement in the speed of processing is expectable, and since interpolation processing by the 
3rd tatami lump interpolation method is performed to natural drawing, sharpness will be secured. 
Although a characteristic quantity acquisition means acquires the characteristic quantity about 
image data, this characteristic quantity itself is the thing of the property relevant to interpolation 
processing. Although it is obtained by judging whether it is natural drawing as the example, or it 
is un-natural drawing as mentioned above, the acquisition technique is various. 
[0023] As the example, the above-mentioned characteristic quantity acquisition means can also 
be considered as the configuration which acquires the characteristic quantity which judges the 
class of image which totals the data of each pixel in the acquired image data on predetermined 
criteria, and the image data concerned expresses. Thus, when constituted, a characteristic 
quantity acquisition means totals the data which are each pixel on predetermined criteria. That 
is. the characteristic quantity which judges the class of contents of the image is acquired from 
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the image data itself. Of course, a histogram etc. is the example although the total technique can 
adopt various kinds of statistics technique etc. 

[0024] If it does in this way, since image data will be totaled and the class of image will be 
judged, even when other information cannot be found, the certainly optimal interpolation 
processing can be chosen. As data which total, a thing called the use color number is raised, for 
example. If it thinks that human being who draws in computer graphics specifies a color as 
mentioned above, so many colors cannot be used. Especially, in business graph, the inclination 
appears strongly. Being able to become multiple color by the degree of a beam of light on the 
other hand, even if it is the thing of Isshiki, if it is natural drawing, the use color number 
increases extremely. Therefore, if the use color number is totaled about image data, the image 
can judge natural drawing or un-natural drawing. 

[0025] The use color number in this case does not need to total strictly. For example, the 
histogram of the brightness about each pixel is totaled and you may make it judge some of use 
color numbers from the use frequency of each brightness. About natural drawing, to a header, if 
a pile assumes business graph etc., it can understand the relevance of the histogram of 
brightness, and the use color number simply. Even if a thing like business graph has little use 
color number and considers the graph of continuous tone etc., it uses only **** in many cases. 
In this case, the histogram of brightness becomes spectrum-like and appears. Although the use 
frequency of brightness is not necessarily in agreement with the use color number since 
brightness may be in agreement in a different color, it can be understood easily whether to be 
[ many ] or it is few. For example, supposing it is natural drawing, it should appear like the 
continuous curve rather than the brightness used by that of ****** increases certainly and a 
histogram also calls shading etc. the shape of a spectrum. 

[0026] Moreover, it is clear from the same meaning that may not be exact in this case as for the 
brightness itself. For example, the exact brightness about the image data of RGB is not usually 
called for only by the operation. However, by television broadcasting, brightness has been 
obtained from RGB by simple weighting addition. That is, such simple technique is also available. 
It is drawn from a total result, and based on it, it can judge whether it is natural drawing or it is 
un-natural drawing, and whether a histogram becomes spectrum-like or it becomes curve-like 
can also judge it to be characteristic quantity, moreover, a ****** [ that it is natural drawing ] - 
- ** — a ****** [ that it is an image bright besides the viewpoint to say ] — ** — acquiring as 
said characteristic quantity is also possible. That is. when there is suitable interpolation 
processing to a dark image with suitable interpolation processing to a bright image, it becomes 
possible to choose these. 

[0027] Moreover, it is also possible to total a thing called the change degree of the data of each 
pixel. When a picture is drawn with computer graphics, it becomes the change degree which the 
user drew, but if it is the natural drawing which photoed scenery, each stage will have much the 
amount of information, and it will appear in the magnitude of the change degree of a pixel. 
Therefore, it becomes possible also from the change degree between pixels to judge the class of 
image. On the other hand, it can be said that a characteristic quantity acquisition means should 
total image data only with extent required to judge since the purpose judges an image. In this 
semantics, the above-mentioned characteristic quantity acquisition means can also be 
considered as the configuration which extracts the above-mentioned data about some pixels 
which constitute the above-mentioned image data, and totals. 

[0028] Thus, when constituted, only about some pixels which constitute the above-mentioned 
image data, the above-mentioned gradation value is extracted and it totals. Here, about the 
technique to extract, various kinds of technique is employable. It is also possible to choose a 
pixel at random as a simple thing, and to total, and a specific object is found out and you may 
make it total. It seems that moreover, the inclination of a total result may be predicted, totaling. 
If it is found out that a use color includes the circumference gently-sloping if it is the example 
which judges natural drawing or un-natural drawing, it is also possible to judge with it being 
natural drawing at the time. Moreover, as long as the color number comes out mostly extremely 
and a certain thing is understood, you may judge at the time. 

[0029] Since it carries out without totaling all the image data when it does in this way. 
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processing is accelerable. Moreover, although image data will be processed as a file if a computer 
etc. is assumed, it is not rare to be able to judge the class of image from the file format, either. 
Therefore, it can also consider as the configuration which acquires characteristic quantity based 
on the format of the above-mentioned image data. For example, if it is natural drawing, it will be 
compressed by the JPEG method in many cases. Therefore, if the format of image data is a 
JPEG method, it can judge with natural drawing. Moreover, about business graph, the extension 
of the file showing the application which outputs it is attached in many cases. Therefore, such an 
extension is also judged to be one format and can judge the class of image. 

[0030] If it does in this way, since the class of image will be judged based on the format of image 
data, throughput can be lessened compared with the case where image data is analyzed. On the 
other hand, the characteristic quantity relevant to interpolation processing must not necessarily 
be the thing of a kind called the class of image. Therefore, the above-mentioned characteristic 
quantity acquisition means can also be considered as the configuration which acquires the 
interpolation scale factor to perform and is made into characteristic quantity. A interpolation 
scale factor also relates to a interpolation result For example, while a interpolation scale factor 
is small, an image does not become rude, but when a interpolation scale factor increases, it may 
be said that an image becomes rude. In this case, if it is the latter thing, it can be said that 
interpolation processing must be made complicated. For this reason, a characteristic quantity 
acquisition means acquires a interpolation scale factor. 

[0031] Of course, when the threshold of a interpolation scale factor etc. will change and shifts to 
other interpolation processings from a certain interpolation processing according to the 
interpolation processing chosen in this case, it is possible to also make it change gradually. If it 
does in this way, the optimal interpolation processing can be chosen based on elements other 
than the class of image data. 
[0032] 

[Effect of the Invention] Since according to invention of claim 1, claim 12, and claim 22 acquire 
the characteristic quantity of an image oneself, he is trying to choose the optimal interpolation 
processing and interpolation processing according to the description of an image is carried out 
as explained above, the medium which recorded the image data-interpolation equipment which 
can obtain the optimal interpolation result very easily, the image data-interpolation approach, 
and the image data-interpolation program can be offered. 

[0033] Furthermore, according to invention of claim 2, claim 13, and claim 23. it becomes 
possible to classify into natural drawing and un-natural drawing as a simple classification of 
image data, and to perform optimal interpolation processing. Moreover, according to invention of 
claim 3. claim 14, and claim 24. it becomes possible to perform interpolation processing by the 
next door interpolation method on the property to un-natural drawing recently [ most suitable ]. 
and to perform interpolation processing by the most suitable 3rd tatami lump interpolation 
method on the property to natural drawing. 

[0034] Furthermore, according to invention of claim 4, claim 15. and claim 25, it becomes 
possible to obtain the optimal interpolation result by choosing interpolation processing based on 
the sharpness which is the change degree of a pixel. Furthermore, according to invention of 
claim 5, claim 16. and claim 26, in the small field of the change degree of a pixel, it becomes 
possible to perform interpolation processing by very simple processing. Furthermore, according 
to invention of claim 6, claim 17. and claim 27. in the large field of a change degree, it becomes 
possible to change image data gently-sloping and to raise image quality. 
[0035] Furthermore, according to invention of claim 7, claim 18. and claim 28, it becomes 
possible by performing two or more interpolation processings in piles to increase available 
interpolation processing substantially and to perform fine processing. Furthermore, according to 
invention of claim 8, claim 1 9, and claim 29. it becomes possible to choose and perform optimal 
interpolation processing for every field of an image. Furthermore, according to invention of claim 
9, claim 20, and claim 30, it becomes possible only by adjusting an operation parameter to use 
one interpolation processing as two or more pixel interpolation processings substantially. 
[0036] furthermore — according to invention of claim 10, claim 21, and claim 31 term — 
expansion processing of an image — ■ ** — when both the modification processings of the 
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sharpness of an image of both are chosen, it will process very efficiently. Furthermore, according 
to invention of claim 11, the computer for image data-interpolation processing which does the 
same effectiveness so can be offered. 
[0037] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
based on a drawing. Drawing 1 is the block diagram showing the main configurations of the image 
data-interpolation equipment of this invention. When premised on digital processing, an image will 
be expressed by the dot-matrix-like pixel and image data consists of assemblies of the data 
showing each pixel. And in the system processed per pixel, enlarging or contracting of an image 
will be carried out per pixel. This image data-interpolation equipment carries out expansion 
processing in such a pixel unit, the image data acquisition means CI acquires such image data, 
and the pixel interpolation means C2 performs interpolation processing which increases the 
number of configuration pixels in this image data. When activation of two or more interpolation 
processings of the pixel interpolation means C2 has been attained as interpolation processing 
and the characteristic-quantity acquisition means C3 acquires the characteristic quantity 
relevant to the above-mentioned interpolation processing about the above-mentioned image 
data, it chooses and a interpolation processing selection means C4 makes the above-mentioned 
pixel interpolation means C2 perform interpolation processing possible in obtaining the optimal 
interpolation result corresponding to the characteristic quantity here. 

[0038] The computer system 10 is adopted as an example of the hardware which realizes such 
image data-interpolation equipment in this operation gestalt Drawing 2 shows this computer 
system 10 with the block diagram. As an image input device, this computer system 10 is 
equipped with scanner 11a, digital still camera lib, and video camera 11c, and is connected to 
the body 12 of a computer. The output has become possible at the body 12 of a computer by 
each input device generating the image data which expressed the image by the dot-matrix-like 
pixel, and this image data can express about 16,700,000 colors by displaying 256 gradation in the 
three primary colors of RGB, respectively here. 

[0039] Floppy disk drive 13a. hard disk 13b, and CD-ROM drive 13c as external auxiliary storage 
are connected to the body 12 of a computer, the main programs of system relation are recorded 
on hard disk 13b. and reading of a suitably required program etc. is possible from a floppy disk. 
CD-ROM, etc. Moreover, modem 14a is connected as a communication link device for 
connecting the body 1 2 of a computer to an external network etc.. it can connect with an 
external network through this public communication channel, software and data can be 
downloaded, and it can introduce. Although he is trying to access outside through the telephone 
line in modem 14a in this example, it is also possible to consider as the configuration accessed 
to a network through a LAN adapter. In addition, keyboard 15a and mouse 15b are also 
connected to actuation of the body 1 2 of a computer. 

[0040] Furthermore, it has display 17a and color printer 17b as an image output device. About 
display 17a. 800 pixels and a perpendicular direction are horizontally equipped with 600-pixel 
display area, and the 16.700.000 color specification mentioned above for every pixel is possible, 
of course, it does not pass over this resolution to an example, but it is 640x480 pixels, or it is 
1024x768 pixels — etc. — it can change suitably. 

[0041] Moreover, color printer 17b is an ink jet printer, can attach a dot on a record-medium 
slack print sheet using the color ink of four colors of CMYK, and can print an image. Although 
high density printings, such as 360x360DPI and 720x720DPI, are possible for an image 
consistency, about gradation table they are 2 gradation expressions whether to attach color 
ink. Since it displays or outputs to an image output device on the other hand, inputting an image 
using such an image input device, a predetermined program wilt be executed within the body 12 
of a computer. Among those, (operating system OS) 12a is working as a basic program, and 
printer driver (PRT DRV) 12c which makes a printout perform to display driver (DSP DRV) 12b 
to which the display by display 17a is made to perform, and color printer 17b is included in this 
operating system 12a. The kind of these drivers 12b and 12c is dependent on the model of 
display 17a or color printer 17b, and a current update is possible for it to operating system 12a 
according to each model. Moreover, the addition function beyond canonical processing can also 
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be realized now depending on a nnodeL That is. various kinds of additional processings within the 
limits permitted are realizable, maintaining the processing system communalized on the standard 
system action operating system 1 2a, 

[0042] Of course, in the body 12 of a computer, it has CPU12e. RAM12f, R0M12g. I/012h, etc. 
as a premise which executes such a program. While CPU12e which performs data processing 
uses RAM12f as a temporary work area or a setting storage region or uses it as a program field 
The basic program written in ROM12g is performed suitably, and an external instrument, an 
internal device, etc. which are connected through I/012h are controlled. 

[0043] Here, application 12d is performed on operating system 12a as a basic program. They will 
be various, will supervise actuation of keyboard 15a as an actuation device, or mouse 15b. and 
when operated, the application 12d contents of processing perform data processing which 
controls various kinds of external instruments appropriately, and corresponds, and further, a 
processing result will be displayed on display 17a, or they will output it to color printer 17b. 
[0044] After acquiring image data by scanner 11a which is an image input device and performing 
the predetermined image processing by application 12d in this computer system 10. it is possible 
to carry out a display output to display 17a and color printer 17b as an image output device. In 
this case, although the magnitude of the scanned former image and the magnitude of the image 
printed are in agreement when the pixel consistency and the pixel consistency of scanner 11a in 
color printer 17b are in agreement if its attention is only paid to correspondence of pixels, if both 
have a gap, the magnitude of an image will differ. In scanner 11a. it is common to be higher- 
density than the pixel consistency in an image input device with the pixel consistency of color 
printer 17b, and the more common pixel consistency of color printer 17b by which improvement 
in a pixel consistency is achieved for high-definition-izing although there is much what is 
approximated. Especially, as compared with the display density of display 17a, it is high-density 
in each stage, and when making the display on display 17a in agreement per pixel and making it 
print, it may become a very small image. 

[0045] For this reason, resolution conversion is carried out in order to cancel a difference of the 
pixel consistency for every actual device, determining the pixel consistency which serves as 
criteria by operating system 12a. For example, if it is based on 360DPI by operating system 12a 
when the resolution of display 17a is 72DPI. display driver 12b will carry out resolution 
conversion between both. Moreover, if the resolution of color printer 17b is 720DPI in the same 
situation, printer driver 12c will carry out resolution conversion. 

[0046] Resolution conversion corresponds to interpolation processing in the processing which 
increases the number of configuration pixels in image data, and such display driver 12b and 
printer driver 12c carry out interpolation processing as one of the function of the. From the first, 
the pixel interpolation means C2 which display driver 12b and printer driver 12c mentioned above 
performs the characteristic quantity acquisition means C3 and the interpolation processing 
selection means C4 so that it may state below, and he is trying for image quality not to 
deteriorate in resolution conversion in here. 

[0047] In addition, this display driver 12b and printer driver 12c are memorized by hard disk 13b, 
are read by the body 12 of a computer at the time of a startup, and work. Moreover, at the time 
of installation, it is CD-ROM. or is recorded and installed in media, such as a floppy disk. 
Therefore, these media constitute the medium which recorded the image data-interpolation 
program. In this operation gestalt. although image data-interpolation equipment is realized as a 
computer system 10, this computer system is not necessarily needed and interpolation 
processing should just be a required system to the same image data. For example, you may be 
the system which incorporates the image data-interpolation equipment which carries out 
interpolation processing in a digital still camera llbl. and is made to display on a display 17a1. or 
a color printer 17b1 is made to print using the image data which carried out interpolation 
processing as shown in drawing 3 . Moreover, as shown in drawing 4 . in the color printer 17b2 
which inputs and prints image data through a computer system, it is also possible to constitute 
so that resolution conversion may be performed automatically and printing processing may be 
carried out about the image data inputted through a scanner 11a2. a digital still camera 11b2. or 
modem 14a 2 grade. 
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[0048] In addition, naturally also in various kinds of equipments treating the image data color 
copy equipment 18b as shown in color facsimile equipment 18a as shown in drawing 5 , or 
drawing 6 , it is applicable. Drawing 7 and drawing 8 show the software flow relevant to the 
resolution conversion which printer driver 12c mentioned above performs. Here, the former 
shows the general-purpose flow and the latter shows the concrete flow of this operation gestalt. 

[0049] A step ST 102 acquires former image data. If printing processing is carried out after 
reading an image from scanner 11a in application 12d and performing a predetermined image 
processing, since printer driver 12c will acquire the print data of predetermined resolution 
through operating system 12a, this phase corresponds. Of course, an image may be read in 
scanner 11a. Although this processing will be called an image data acquisition step when seeing 
it as software, he can understand various kinds of steps which a computer is made to perform 
including the image data acquisition step concerned as what does not contain the operating 
system 12a itself and hardware directly. On the other hand, if it thinks that it combined with 
hardware, such as CPU, in organic one, it corresponds to the image data acquisition means 01. 
[0050] A step ST 104 is processing which extracts the characteristic quantity in the read image 
data. The detail of extract processing of characteristic quantity is mentioned later. At a step ST 
106, based on the obtained characteristic quantity, the optimal interpolation processing for the 
image data concerned is chosen, and the flag showing this interpolation processing is set And 
each interpolation processing 1 of steps ST110. ST112, and ST114 - N are made performed with 
reference to this flag at a step ST 108. Therefore, each interpolation processing 1 shown in 
steps ST110, ST112. and ST114 - N are concretely equivalent to an image interpolation step, 
and since steps ST106 and ST108 choose interpolation processing based on characteristic 
quantity, it is equivalent to a interpolation processing selection step. Of course, when these think 
that it combined with hardware, such as CPU, in organic one, the image interpolation means C2 
and the interpolation processing selection means 04 will be constituted. 
[0051] Steps ST116 and ST118 show the processing which carries out a block move until 
interpolation processing is completed about all blocks. It is not necessary to be uniform 
processing and interpolation processing can also not necessarily change interpolation processing 
for every field of a block unit over the whole image. Therefore, when it is going to carry out 
optimal interpolation processing for every block, if interpolation processing with each block is 
ended, it will reperform from the processing which extracts the characteristic quantity of the 
following block at a step ST 104. On the other hand, in processing uniformly over the whole 
image data, it repeats 108 or less step [ ST ] processing. 

[0052] And if all blocks are completed, the image data interpolated at a step ST 120 will be 
outputted. In printer driver 12c. print data are not necessarily obtained only by resolution 
conversion, it is color conversion or halftoning is needed. Therefore, delivery of the data to the 
next phase is meant as outputting image data here. Next, more concrete processing is explained 
to the above general-purpose flows. In this operation gestalt, it judges whether a former image is 
computer graphics (un-natural drawing) or it is a photograph (natural drawing), and interpolation 
processing will be chosen based on a judgment result. At a step ST 202. former image data is 
inputted like a step ST 102. 

[0053] Although some are employable as the technique of judging what kind of thing the class of 
former image is. in this operation gestalt, total processing is performed using image data. It asks 
for the color number specifically used by image data, if many, it will judge with natural drawing, 
and if few, it will judge with un-natural drawing. In the case of a photograph, though the body of 
Isshiki is reflected, by a degree and shading of a beam of light, width efface is made from a 
bright place to a dark place, and the color number increases. Since there is such a property, if 
the color number is seen, natural drawing or un-natural drawing can be judged. However, it is not 
efficient in processing by the program to total the color of which is actually used in 16,700.000 
colors. Moreover, even natural drawing uses only the part of them in many cases, and 
ascertaining with un-natural drawing cannot attach it easily. 

[0054] For this reason, in this operation gestalt, it asks for the brightness of each pixel, the 
histogram of the number of pixels is totaled in the range which brightness can take, and the 
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inclination of the use color number is judged. Although two or more colors which serve as the 
same brightness among 16,700,000 colors naturally exist, if its attention is paid only to the 
comparison with un-natural drawing, even if it is a color and brightness, the many or few 
comparison is possible. Furthermore, if it thinks that un-natural drawing uses at least 64 color 
extent at most, even if the range which brightness can take will be 256 gradation, it thinks [ that 
it can enough judge and ]. 

[0055] On the other hand, since it is only judging the inclination of the outline of image data as 
mentioned above, the total of brightness does not necessarily need to total about all pixels. That 
is. infanticide processing is performed that the pixel used as the candidate for a total should be 
chosen. If it is the image of a bit map as shown in drawing 9 , it will be realized in the 
predetermined dot and the longitudinal direction in the lengthwise direction as a 2-dimensional 
dot matrix which consists of a predetermined dot, and if distribution of exact brightness is 
searched for, it is necessary to investigate brightness about all pixels. However, it does not 
necessarily need to be exact here. Therefore, it is possible to cull out to extent which becomes 
within the limits of a certain error. According to the statistical error, the error over measurement 
size N can be expressed in general as 1/(2** (1/2)). However, ** expresses the power. 
Therefore, it is set to N= 10000 in order to process with about 1% of error. 

[0056] In here, the bit map screen shown in drawing 9 serves as the number of pixels of (width)x 
(height), and sampling period ratio is set to ratio=min (width, height) / A+1. In here, width and 
height are the smaller ones either and min (width, height) makes A a constant Moreover, it 
means what every pixel sampling period ratio here is sampled, and the pixel of O mark of drawing 
10 shows the case of sampling period ratio=2. That is. in the lengthwise direction and the 
longitudinal direction, every 2 pixels, it is the sampling of 1 pixel and has sampled at intervals of a 
pixel. The number of sampling pixels in one line when being referred to as A= 200 comes to be 
shown in drawing 11 . 

[0057] When there is width of face of 200 pixels or more except for the case of sampling period 
ratio=1 when not sampling so that clearly from this drawing, also at the lowest, it turns out that a 
measurement size becomes 100 pixels or more. Therefore, in the case of 200 pixels or more (100 
pixels), x(100 pixels) = (10000 pixels) is secured about a lengthwise direction and a longitudinal 
direction, and an error is made to 1% or less. Being based on min (width, height) in here is based 
on the following reasons. For example, supposing it is width»height, when sampling period ratio 
will have been decided by width of the longer one like the bitmapped image shown in drawing 12 
(a), as shown in this drawing (b), it may happen to a lengthwise direction that the pixel of only 
two lines of upper limit and a lower limit is not extracted. However, if sampling period ratio is 
decided as min (width, height) based on the smaller one. infanticide which includes pars 
intermedia also in the lengthwise direction of little direction as shown in this drawing (c) can be 
performed. 

[0058] In addition, in this example, it is made to cull out with a sampling period exact about the 
pixel of a lengthwise direction and a longitudinal direction. This is suitable when processing 
culling out about the pixel inputted serially. However, when all pixels are inputted, a coordinate is 
specified at random about a lengthwise direction or a longitudinal direction, and you may make it 
choose a pixel. What is necessary is just coming to stop an extract, when the processing 
extracted to random is repeated and it becomes 10000 pixels until it becomes 10000 pixels, 
when the necessary minimum number of pixels, such as 10000 pixels, is decided if it does in this 
way. 

[0059] Thus, if the pixel data about the selected pixel have brightness as the component 
element it is possible to search for distribution using the brightness value. However, even when 
it is the image data from which the brightness value is not a direct component value, it has the 
component value which expresses brightness indirectly. Therefore, a brightness value can be 
acquired if conversion to the color specification space where the brightness value is a direct 
component value from the color specification space where the brightness value is not a direct 
component value is performed. 

[0060] By transformation, the color conversion between different color specification space does 
not become settled uniquely, asks for correspondence relation mutually about the color space 
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which makes each component value a coordinate, and needs to change it serially with reference 
to the color translation table which memorized this correspondence relation. Then, it must have 
the color translation table of 16,700,000 elements strictly. Correspondence relation about all 
coordinate values is not prepared, but he prepares correspondence relation about the usually 
suitable discontinuous lattice point, and is trying to use a interpolation operation together, as a 
result of considering use of an efficient storage resource. However, since this interpolation 
operation is what becomes possible through some multiplication or addition, it becomes huge 
[ the amount of data processing ]. 

[0061] That is, if a full-sized color translation table is used, the table size of what decreases as 
throughput will pose an unreal problem, and if table size is made into realistic size, the amount of 
data processing will become unreal in many cases. In view of such a situation, in this operation 
gestalt, the transformation of the degree type which asks for brightness from the three primary 
colors of RGB is adopted as used in the case of television etc. Namely, brightness yp in P points 
If it attaches, it is referred to as yp=0.30Rp+0.59Gp+0.1 IBp from the component value (Rp, Gp, 
and Bp) of RGB. If it does in this way, a brightness value can be calculated only by three 
multiplication and addition of two times. 

[0062] In this operation gestalt as a result of being aimed at the color specification space of 
RGB, such transformation is adopted, but since each component value shows the brightness of a 
color to the background, when each component value is seen independently, the property to 
support linearity is in brightness. Therefore, it is not impossible to only simplify like yp= 
(Rp+Gp+Bp) / 3, either, without taking each addition rate into consideration, if it says more 
roughly. 

[0063] At a step ST 204, the brightness about the pixel thinned out and processed made above 
is histogram-ized. At a step ST 206, counting of the color number is carried out after a total. If 
there is little color number, distribution of brightness is also sparse, and by un-natural drawing 
like business graph, as shown in drawing 13 , it appears in the shape of a line spectrum, and if it 
is natural drawing like a photograph, becoming the shape of a gently-sloping curve, as shown in 
drawing 14 will be expected. At the step ST 206 since it is such, it counts, and when it is under 
"64" colors, it judges that it is not natural drawing, and by the step ST 208, when it is more than 
"64" colors, it is judged to be natural drawing how many the brightness value whose number of 
distribution is not "0" among the brightness of 256 gradation appears. Distribution is able to 
judge on the other hand at a contiguity rate of a brightness value that the number of distribution 
of whether it is the shape of a line spectrum is not "0." That is, it judges whether the number of 
distribution is in the brightness value which the number of distribution is the brightness value 
which is not "0", and adjoins. What is necessary is to count, when nothing is done and it does 
not adjoin in great numbers, if it adjoins at least by one side among two adjoining brightness 
values, consequently just to judge at a rate of the number of brightness values and counted 
value which are not "0." For example, although it does not adjoin, if the number of the brightness 
values which are not "0" is "80" and a number is "80", it turns out that it is distributed in the 
shape of a line spectrum. Of course, this use color number corresponds to characteristic 
quantity. 

[0064] In addition, the acquisition technique of characteristic quantity cannot be restricted to 
these, and can realize other technique. First, in operating the pixel used as the candidate for a 
total on a curtailed schedule, it is not restricted to infanticide of equal spacing which was 
mentioned above. For example, it is also possible to find the original object part in the inside of 
an image, and to total the characteristic quantity about the pixel. Such an object judges that a 
sharp part is the pixel of an object based on the empirical fact that an image is sharp as 
compared with other parts. When image data consists of dot-matrix-like pixels, in the edge part 
of an image, the difference of these data between the adjoining pixels becomes large. This 
difference is brightness inclination, is made to call this whenever [ edge ] and judges whenever 
[ in each pixel / edge ]. When considering XY rectangular coordinates as shown in drawing 15 , if 
the vector of the change degree of an image asks for X shaft-orientations component and Y 
shaft-orientations component, respectively, the operation of it will be attained, the digital image 
which consists of a dot-matrix-like pixel is shown in drawing 16 — as — the direction of an axis 
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of ordinate, and the direction of an axis of abscissa — a pixel — adjoining — **** — the 
difference of the direction of X — the difference of a value fx and the direction of Y — a value 
fy — fx=f(x+1,y)-f (xy) 
fy=f(x,y+1)-f(x,y) 

** — it is expressed like. Therefore, magnitude-of^a-vector |g(x y) | which makes these a 
component is |g(x y) |=(fx**2-HV**2) ** (1/2). 

** — it is expressed like. Of course, whenever [ edge ] is expressed with this |g(x y) |. In 
addition, originally, the pixel is arranged in the shape of a grid in all directions, as shown in 
drawing 17 , and when a central pixel is observed, there are eight contiguity pixels. Therefore, the 
difference of image data with each adjoining pixel may be similarly expressed with a vector, and 
the sum of this vector may be judged to be the change degree of an image. 
[0065] Since whenever [ edge ] is called for about each pixel as mentioned above, as compared 
with a certain threshold, the direction of whenever [ edge ] should just judge a large pixel to be 
the pixel of an object fundamentally. However, if it considers from empirical fact an object is 
located in the central part of composition in many cases. This fact proves that the pixel of an 
object becomes that it is easier to be extracted by considering as structure by which many 
pixels are extracted from a central part. 

[0066] For this reason, as shown in drawing 18 . it is also possible to change the thresholds Thi, 
Th2. and Th3 compared for every part in an image. Of course, in this example, there is relation it 
is unrelated Th1<Th2<Th3. and even if a threshold is as low as the part near a center and 
whenever [ edge ] is comparatively low, it is judged as an object. Of course, the image data 
about the pixel which did in this way and was judged to be an object will be totaled, and the 
characteristic quantity corresponding to interpolation processing will be obtained. 
[0067] On the other hand, characteristic quantity needs to total image data and does not 
necessarily need to obtain it. What is necessary is just to associate whether depending on 
interpolation processing, a interpolation result becomes good. The image of image data can judge 
also from the format of an image file that it becomes whether it is natural drawing a printing 
agency. Drawing 19 shows the situation that printer driver 12c uses the system function 
prepared for operating system 12a. and if the function with which printer driver 12c asks a file 
name is used, operating system 12a will answer a corresponding file name. In this case, if it is 
"XXXX.XLS". that extension shows that it is business graph, and judgment that it is un-natural 
drawing is enabled. Moreover, if it is "XXXX.JPG". the extension shows that it is the compressed 
file of a photograph, and judgment that it is natural drawing is enabled. Of course, since it can 
judge whether it is the file structure of a draw system, or it is the file structure of a bit map 
system from the information which is not from an extension and is included in the head part of a 
data file, the standard whether to be natural drawing naturally or to be un-natural drawing can be 
acquired. That is, characteristic quantity will be constituted if it is the standard whose inference 
of the contents of such an image is attained. 

[0068] If it judges whether the former image data inputted at a step ST 202 as mentioned above 
is natural drawing, or it is un-natural drawing, suitable interpolation processing according to each 
will be performed. Here, each technique of the interpolation processing performed in this 
operation gestalt is explained, as the interpolation processing suitable for un-natural drawing like 
computer graphics — a step ST 210 — Near Risto — interpolation processing of law can be 
performed. The Near Risto method finds the distance of the four surrounding lattice points Pij, 
Pi+lj, Pij+1, Pi+1j+1. and the point Puv to interpolate, and makes the data of the nearest lattice 
point shift as it is. as shown in drawing 20 . if this is expressed with a general formula — Puv=Pij 
— here, they are i= [u+0.5] and j= [v+0.5]. In addition, it is shown that □ takes an integral part 
with Gauss'notation. 

[0069] Drawing 21 shows the situation of interpolating the number of pixels at a time 3 times in 
all directions by the Near Risto method. The data of the nearest pixel are made to shift to the 
pixel interpolated and generated as it is among these pixels noting that the pixel (****0-) of four 
corners is before interpolating. That is, if it says in this example, it will copy about the pixel 
which adjoins the pixel of four corners, respectively. Moreover, if this processing is performed, it 
will be arranged in the direction of slant, a black pixel being expanded by 3 times in all directions. 
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as are shown in drawing 22 , and the former image with which a black pixel is aslant arranged 
against the background of a white pixel is shown in drawing 23 . 

[0070] In the Near Risto method, it has the description in which the edge of an image is held as 
it is. So, if it expands, although a jaggy is conspicuous, an edge is held as an edge. On the other 
hand, the pixel interpolated is made to change gently-sloping in other interpolation processings 
using the data of a surrounding pixel. While a jaggy stops being conspicuous, the information on 
an original former image will be deleted, and the edge of it will be lost, and it stops therefore, 
being suitable for un-natural drawings, such as computer graphics. 
[0071] At a step ST 212, interpolation processing of the cubic method is performed as 
interpolation processing which was suitable for natural drawing like a photograph on the other 
hand. The cubic method uses the data of a total of 16 lattice points containing the lattice point 
of not only the four lattice points that enclose the point Puv to interpolate but the 
circumference periphery of the one. as shown in drawing 24 . When a total of 16 lattice points 
which enclose the interpolation point Puv equip each with the value, the interpolation point Puv 
is determined in response to those effects. For example, what is necessary is to make it in 
inverse proportion to distance from the two lattice points which sandwich a interpolation point, 
and just to carry out weighting addition, if it is going to interpolate by the linear expression. The 
effect degree corresponding to such a distance will be expressed with function f (x), the distance 
with the lattice point of the above 16 expressing the distance by the lattice point of x1 and the 
left inside as the distance x3 by the lattice point of x2 and the right inside, and the distance x4 
by the lattice point of a right outside for the distance by the lattice point of a left outside on a 
drawing from the interpolation point Puv. when X shaft orientations are observed. Moreover, an 
effect degree can express similarly the distance by the lattice point of y1 and the upper part 
inside with function f (y). the distance with the lattice point of the interpolation point Puv to the 
above 16 expressing the distance by the lattice point of an upper part outside as the distance yS 
by the lattice point of y2 and the lower part inside, and the distance y4 by the lattice point of a 
lower part outside, when Y shaft orientations are observed. 

[0072] Since the lattice point of 1 6 contributes to the interpolation point Puv by the effect 
degree according to the above distance, the general formula which makes all the lattice points 
accumulate each effect degree of X shaft orientations and Y shaft orientations to data becomes 
like a degree type. 
[0073] 
[Equation 1] 



P=[f(yl)f(yZ)f(ya)f(y4)] 
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Moreover, it is f (t) supposing it expresses the effect degree according to distance with a 3rd 
tatami lump function here. = It is set to {sin(pit)}/pit. In addition, each distance x1-x4 mentioned 
above, and y1-y4 will be computed as follows about the coordinate value (u, v) of the lattice 
point Puv using an absolute value. 

= x1 1+ (u-|u|) y1 = 1+(v-|v|) x2 = (u-|u|) y2 = Cv-|v|) x3 = 1- (u-|u|) y3 = 1-(v-|v|) x4 = 2" (u-|u|) 
It is [0074] when it develops about P under the premise more than y4 = 2- (v-|v|). 
[Equation 2] 
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P= [f (y 1) f (y2) f (y3) f (y4) ] P1 1 ■ f (k1 ) ♦f 21 - f (x2) +P31 • f (x3) +P41 - f (x4) 

PI 2 • f (x1 ) +P22- f (x2) +P32- f (x3) +P42 ■ f (k4) 
PI 3 • f (x1) +P23- f (x2) +P33 • f (x3)+P43 - f (x4) 
PI 4 ' f (x1) 24- f (x2) +P34- f (x3)+P44 • f (x4) 

(y 1 ) {Pll ■ f (x1 ) +P21 • f {x2) ♦Pai • -ff (x3) ^41 ■ f (x4) } 
+f (y2) {PI 2- f (xl) +P22- f {x2) +P32' ^ (x3) ■*P42- f (x4) ) 
+f (y3) {P1 3- f (xl ) +P23- f (x2) +P33- \ (x3) +P43- f (x4) } 
+-f (y4) {PI 4 • f (xl ) +P24 ► f (x2) +P34 • i (x3) +P44 • f (x4) } 

=P11-f(x1)f(yl)+P21f(x2)-f(y1)+P31f(x3)f (y1)+P41f(x4)-f(yl) 
+P1 2- f (x1 ) • f (y2) +P22- f (x2) ■ f (y2)+P32 • f (x3) - f (y2) +P42- f (x4) - f (y2) 
+P1 3- f (xl ) • f (y3) +P23- f {x2) • f (y3) +P33 • f (x3) • f (y3) +P43 • f (x4) • f (y3) 
+P1 4 - f (xl ) • f (y4) +P24 ^ f (x2) • f {y4) +P34 • f (x3) • f (y 4) +P44 • f (x4) • f (y4) 

It becomes. In addition, effect degree f (t) according to distance is approximated by the following 

cubic polynomials so that it may be called a 3rd tatami lump function. 

[Equation 3] 

f(t) = {sin(»t)}/ji:t 

^-2|tl«*2+ltl«3 lO^ltKl 

^^4-B|tl+Blt|«2-|tl**3 :lg|tl<2 

0 :2^lt| 

By this cubic method, it changes gradually as the lattice point of another side is approached 
from one lattice point, and that change condition has the so-called description that the 3rd order 
becomes functional. 

[0075] Drawing 25 and drawing 26 show the example at the time of interpolating by the cubic 
method. In order to make an understanding easy, there is no change of the data about a 
perpendicular direction, and the model which the edge has produced horizontally is explained. 
Moreover, the pixel to interpolate is made into three points. First, the concrete numeric value of 
drawing 26 is explained. The gradation value of the pixel before interpolation is shown in the left 
column as "Original", the pixel (PO, PI, P2, P3) of a gradation value "64" sandwiched one pixel 
(P4) of a four-point list and a gradation value "128", and five pixels (P5, P6, P7, P8, P9) of a 
gradation value "192" are located in a line. In this case, an edge is the part of the pixel of a 
gradation value "128." 

[0076] If the pixel (Pnl, Pn2, Pn3) of three points will be interpolated between each pixel here, 
the distance between the pixels by which interpolation is carried out will be set to "0.25", and 
x1-x4 which were mentioned above will become the numeric value of the train in the middle of a 
table for every interpolation point When f (xlM (x4) will also be uniquely calculated 
corresponding to x1-x4, for example, xl, x2, and x3 and x4 are set to "1.25", "0.25", "0.75", and 
"1.75", respectively, it is set to an outline "-0.14", "0.89", "0.30", and ""0.05" about f (t) to it. 
Moreover, when xl. x2. and x3 and x4 are set to "1.50", "0.50". "0.50". and "1.50", respectively, 
it is set to "-0.125". "0.625". "0.625", and "-0.125" about f (t) to it. Moreover, when xl. x2. and 
x3 and x4 are set to "1.75", "0.75", "0.25", and "1.25". respectively, it is set to an outline "- 
0.05". "0.30". "0.89", and "-0.14" about f (t) to it. While the result of having calculated the 
gradation value of a interpolation point using the above result is shown in the right column of a 
table, the graph shows drawing 25 . In addition, the place which this graph means is explained in 
full detail behind. 
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[0077] If it is regarded as a thing without change of the data about a perpendicular direction, it is 
simplified, and it is computable [ an operation referring to only the data (P1, P2. P3, and P4) of 
the four lattice points horizontally located in a line ] as follows using effect degree f (t) according 
to the distance from a interpolation point to each lattice point 

In computing about P=P1 and f(x1)+P21f(x2)+P3, f(x3)+P4 and f (x4), therefore the interpolation 
point P21 It is set to P21:=64*f(1.25)+64*f(0.25)+64*f(0.75)+128*f(1.75) =64*(-0.14063)+64* 
(0.890625)+64*(0.296875)+1 28*(-0.04688) =61 . 

[0078] If the 3rd order can be expressed at all functionally according to the cubic method, the 
quality of a interpolation result can be influenced by adjusting the configuration of the curve. As 
an example of the adjustment 0< t<0.5 f (t) = -(8/7) t**3-(4/7) t**2+10.5<t<1 Kt) =1(10 (1-t)/7) 
<^<^ 5 f - (8/7)-1) *3+(4/7) (t-1) **2-(t-1)1.5<t<2 f (t) What was made into = (t (3/7)-2) 
will be called hybrid bicubic. 

[0079] Drawing 27 shows the example at the time of interpolating with hybrid bicubic, and shows 
the result interpolated about the model of the same assumption as the case of the cubic 
method. Moreover, the interpolation processing result by hybrid bicubic is shown also in drawing 
25 , in this example, a 3rd function-curve becomes slightly steep and the image of the whole 
image serves as Sharp. Near Risto who mentioned above — law — cubic — the primary ** 
interpolation method (bilinear interpolation: — hereafter bilinear — it is called law) which are 
other interpolation technique is explained for an understanding of the property of law or hybrid 
bicubic. 

[0080] The bilinear method differs at the linear point for which the change depends only on the 
data of the lattice point of both sides in that it changes gradually although it is close to the 
cubic method as are shown in drawing 28 and they approach the lattice point of another side 
from one lattice point. That is, the field divided by the four lattice points Pij which enclose the 
point Puv to interpolate, Pi+lj. Pij+1. and Pi+1j+1 is divided into four partitions at the 
interpolation point Puv concerned, and weighting is carried out to the data of a diagonal location 
by the surface ratio. It will be set to P={(i+1) -u} {G+D "v} Pij+Ki+1) -u} {v-j} Pij+1+{u-i[ ]} IG+D " 
^} pi+1j-i-{u-i[ ]} {v-j} Pi+1j+1 if this is expressed with a formula. In addition, they are i= [u] and j= 
[v]. 

[0081] two — cubic — as bilinear as law — although law is common in that it changes gradually 
as it approaches the lattice point of another side from one lattice point, the difference when 
whether primary it is functional functional [ the change situation ] the 3rd order differing, and 
seeing as an image is large, drawing 29 — Near Risto — as cubic as law — as bilinear as law and 
hybrid bicubic — in order to make a difference of the interpolation result in law easy to 
understand, it is drawing which expressed two-dimensional. In this drawing, a location is shown 
on an axis of abscissa and the interpolation function is shown on the axis of ordinate. Of course, 
this interpolation function corresponds to the effect degree according to the distance mentioned 
above. The lattice point exists in the location of t= 0, t= 1, and t= 2, and a interpolation point 
serves as a location of t=0-1. 

[0082] In the case of the bilinear method, since it only changes linearly by point to point 
[ adjoining] (t=0-1), smoothing of the boundary will be carried out, and the impression of a 
screen will fade. That is. if smoothing of the boundary is carried out unlike smoothing of a corner, 
in computer graphics, the profile which should exist essentially will be lost and a focus will 
become sweet in a photograph. On the other hand, it sets cubically and has the effectiveness 
which it not only approaches gradually, but draws the convex of Yamagata in point to point 
[ adjoining ] (t=0-1), and it depresses caudad on an outside (t=1-2) further point to point [ this ]. 
That is, a certain edge part changes so that it may have the big difference of elevation in extent 
which a level difference does not produce, and it does the suitable effect that a level difference 
does not arise, increasing sharpness in a photograph, moreover, hybrid BAIKYUBIKKU — if — 
the effect which increases sharpness more is done. In addition, if the number of pixels which the 
cubic method should have the large amount of data processing, and a interpolation scale factor 
should become large, and should be interpolated becomes large, the great amount of data 
processing will be required. 

[0083] cubic, if the field of image quality is thought as important — a cubic function like law is 
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chosen and it meets — although it comes out, in processing of a computer, the balance of a rate 
and image quality is also large. That is. although the tolerance of the fall condition of processing 
speed becomes large according to improvement extent of image quality, there is improvement in 
image quality, a minute amount or also when [ though image quality falls off on ** somewhat. ] 
saying that the one where processing speed is more nearly high-speed is liked. It is easier to 
understand that drawing 25 which shows a concrete numeric value with the comparison of the 
above interpolation functions on the other hand, drawing 26 , and drawing 27 are referred to. The 
pixel of the gradation value "64" which is an edge part from the first with reference to the 
example of drawing 1 5 (P3), If three of the pixel (P4) of a gradation value "1 28" and the pixel 
(P5) of a gradation value "192" are observed the technique connected linearly simply is bilinear 
— it is equivalent to law and cubic to this — the concrete S character curve is formed in law — 
it carries out and the S character curve is steeper in hybrid bicubic. Of course, the direction of a 
S character curve is a direction which makes gradation value change of a pixel steep, therefore 
the edge is emphasized. Moreover, in the field (P2-P3. P5-P6) which adjoins this edge pixel, so- 
called undershooting and overshoot have arisen and the difference of elevation of the both sides 
which sandwich an edge pixel becomes large by undershooting [ which is produced in a low 
side ], and overshoot produced in a high side. Therefore, he can understand that an edge is 
emphasized according to these two factors. 

[0084] That whenever [ tilt-angle / of the central part in this S character curve ] affects it can 
also understand easily whether Sharp catches sight of an image. Moreover, the difference of 
elevation produced by undershooting and overshoot of the both sides of an edge can also be 
called what affects it similarly. Near Risto [ in / when judging that it is un-natural drawing based 
on the color number for which there is a difference among the above properties in each 
interpolation processing, and it asked at a step ST 206 in a step ST 208 / a step ST 210 ] — 
cubic, if interpolation processing by law is performed and it is natural drawing — interpolation 
processing by law will be performed. 

[0085] Although the interpolation processing itself can be performed for the scale factor of 
arbitration, in order to attain improvement in the speed of the processing in printer driver 12c, 
interpolation processing of an integral multiple is received. Drawing 29 shows the example of 
processing interpolated twice to a horizontal direction and a perpendicular direction. Beforehand, 
if the variable area about the image data after interpolation is secured, and it is interpolation 
processing of an integral multiple, the image data of a former image will turn into image data of 
the pixel corresponding to the coordinate value which carried out the integral multiple. If it says 
in the example shown in drawing, the old coordinate value (1 0) corresponds to the Niiza label 
value (2 0), the old coordinate value (0 1) corresponds to the Niiza label value (0 2). it 
corresponds to the Niiza label value (0 0), and the old coordinate value (0 0) has [ I hear that the 
old coordinate value (1 1) corresponds to the Niiza label value (2 2). and ] it Therefore, 
corresponding to the interpolation processing mentioned above, image data is generated only 
about the remaining coordinate value. In this case, it is also possible to make the cross direction 
of image data into a main scanning direction, and to scan it in order, using the die-length 
direction as the direction of vertical scanning, and it is also possible to carry out interpolation 
processing of an internal coordinate value for each [ which was surrounded at the four lattice 
points with image data ] the block of every, and to bury. 

[0086] And when interpolation processing is altogether carried out about a new coordinate value, 
interpolation image data is handed over to processing of the next step at a step ST 214. 
However, depending on a interpolation scale factor, the amount of data of interpolation image 
data may become very great, and an available memory area may not have so much printer driver 
12c primarily. In such a case, it divides for every fixed amount of data, and you may make it 
output. As mentioned above, steps ST116 and ST118 support the technique into which 
interpolation processing changes interpolation processing for every field of a block unit. When it 
explains corresponding to concrete software processing of printer driver 12c which mentioned 
this above, will carry out an integral multiple, the image data of the lattice point will be made to 
shift to a new coordinate value, as shown in drawing 29 , characteristic quantity wilt be acquired 
for each [ which was surrounded at the four lattice points ] the block of every, and interpolation 
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processing will be chosen. Although the characteristic quantity applied since the use color 
number is totaled cannot be used in the example mentioned above, it is possible to acquire other 
characteristic quantity and to change interpolation processing. 

[0087] For example, if the difference of the four lattice points is searched for, and it is natural 
drawing, naturally this difference has arisen in many cases. However, when the alphabetic 
character is built into natural drawing in piles, if an alphabetic character is a single color, the four 
lattice points will be in agreement and a difference will not produce them, of course, the data as 
the four lattice points with the same pixel interpolated in the field which a difference does not 
produce, then a good thing — it is — Near Risto with few amounts of operations — what is 
necessary is just to interpolate by law Moreover, when a difference does not arise, it is not 
necessary to restrict, since degradation of image quality can seldom be judged like empty in 
many cases even if it uses Near Risto in a changeless field — time the difference of the four 
lattice points is small — Near Risto — you may make it interpolate by law In addition, although 
the block is formed in the minimum unit as a field in the above example, you may make it change 
interpolation processing with a bigger block. 

[0088] selectable interpolation processing — Near Risto — cubic in law — it is not necessary to 
restrict only to either of the law for example, first cubic, when interpolating 4 times — law — 
twice — interpolation processing ; — carrying out — continuing — Near Risto — it is also 
significant to double interpolation processing in law. It is because interpolation processing with 
many amounts of operations is performed and little interpolation processing of the amount of 
operations will be performed after that, before the number of pixels increases by interpolation 
processing. 

[0089] That is, in such a case, it can be said as a thing relevant to a interpolation result that the 
interpolation scale factor has influenced. Therefore, printer driver 12c can also choose 
interpolation processing, when a scale factor is able to be judged in the comparison with the 
criteria resolution in operating system 12a, and the resolution of color printer 17b. Thus, it sets 
to the computer system 10 which has color printer 17b etc. as an image output device while 
having scanner 11a etc. as an image input device. By printer driver 12c's acquiring former image 
data at a step ST 202. and carrying out counting of the use color number of an image at steps 
ST204 and ST206 The characteristic quantity forjudging whether the image of the image data 
concerned is natural drawing and whether it is un-natural drawing is extracted, if it is un-natural 
drawing by determining natural drawing or un-natural drawing based on this characteristic 
quantity at a step ST 208 — Near Risto of a step ST 210 — interpolation processing of law 
being performed and When it was natural drawing, in order to perform interpolation processing of 
the cubic method of a step ST 212, interpolation processing according to the description of an 
image is carried out. and the optimal interpolation result can be obtained very easily. 
[0090] And the computer 12 is equipped with CPU12e, RAM12f. ROM12g. I/012h. etc. as a 
premise which executes such a program. This RAM12f acts as an image memory which 
memorizes the image data which expressed the image by the dot-matrix-like pixel. Moreover, 
this RAM12f chooses the interpolation processing which can obtain the optimal interpolation 
result out of two or more interpolation processings corresponding to this characteristic quantity, 
and memorizes the processing program which the above-mentioned CPU12a is made to perform 
this interpolation processing, and is made to write in the above-mentioned image memory while it 
acquires the characteristic quantity relevant to interpolation processing for the image data 
memorized in this image memory. Furthermore. 1/01 2h acts as an interface which inputs and 
outputs the above-mentioned image data. 

[0091] Of course, using RAM12f as a temporary work area, a setting storage region, or a program 
field, GPU12e performs suitably the basic program written in ROM12g, inputs unsettled image 
data through I/012h. and outputs the image data after processing. Next, the operation gestalt 
which made characteristic quantity the change degree of the image data mentioned above is 
explained. Drawing 31 is a block diagram showing this image data-interpolation equipment. This 
image data-interpolation equipment carries out expansion processing in such a pixel unit, the 
image data acquisition means D1 acquires such image data, and the pixel interpolation means D2 
performs interpolation processing which increases the number of configuration pixels in this 
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image data. Here, activation of two or more interpolation processings in which it responded to 
the change degree of a pixel as interpolation processing of the pixel interpolation means D2 is 
attained, and the pixel change degree evaluation means D3 evaluates the change degree for 
every pixel based on the above-mentioned image data. Then, the interpolation processing 
selection means D4 chooses the interpolation processing which can obtain the optimal 
interpolation result corresponding to the change degree of the pixel evaluated by making it such, 
and the above-mentioned pixel interpolation means D2 is made to perform it 
[0092] In addition, from the first, the pixel interpolation means D2 which display driver 12b and 
printer driver 12c mentioned above performs the pixel change degree evaluation means D3 and 
the interpolation processing selection means D4 so that it may state below, and it enables it to 
obtain the good interpolation result of balance most in resolution conversion in this operation 
gestalt Drawing 32 shows the software flow relevant to the resolution conversion which printer 
driver 12c mentioned above performs. 

[0093] A step ST 302 acquires former image data. Steps ST304-ST308 are processings which 
evaluate the change degree of the pixel in the read image data. In asking for brightness by 
operation which was mentioned above and which was simplified, drawing 33 and drawing 34 show 
the edge detection filter for computing brightness inclination. Since image data consists of dot- 
matrix-like pixels, the change degree of an image should be evaluated among 8 pixels of the 
neighborhood centering on an attention pixel. It is desirable to hang a filter by evaluating a 
surrounding pixel equally and adding it together, giving 8 times as many weighting as this to an 
attention pixel, as such semantics shows to drawing 34 (a). However, even if it does not 
necessarily evaluate 8 pixels of a perimeter experientially, as shown in drawing 33 (a), it can 
evaluate only from an attention pixel and 4 pixels of a perimeter. Of course, by whether it uses 
[ 8-pixel ] whether 4 pixels is used, if it is large, and the difference of the amount of operations 
does in this way and lessens the candidate for evaluation, the processing time can be reduced. 
[0094] Moreover, the example of actual image data (brightness) is shown in drawing 33 (b) and 
drawing 34 (b), and the example of an operation at the time of applying to arrangement of the 
image data which shows the filter shown in (a) to (b) is shown in drawing 33 (c) and drawing 34 
(c). Image data has the area of image data "100" in the method side of the diagonal left in 
general, and the case as image data "70" and the field of "60" are in the method side of the 
diagonal below is shown. In the example of drawing 33 , the weight of "-1" is added, respectively 
about 4 pixels (image data "100", "100", "70", "70") of the four directions of a main pixel, and 
the weight of "4" is added to the main pixel (image data "100"). And addition with weight is 
performed about these 5 pixels. This addition result with weight is "60", and is over "32" of a 
threshold (th). 

[0095] On the other hand, in the example of drawing 34 , the weight of "-1" is added about 8 
pixels which encloses a main pixel, respectively, and the weight of "8" is added to the main pixel. 
This addition result with weight is "100", and is over "64" of a threshold (th). If the result of 
having used the edge detection filter shown in drawing 33 or drawing 34 is called the amount E of 
edges of each pixel, as the distribution is shown in drawing 35 , becoming normal-distribution-like 
is expected, and it can be judged by comparing with a threshold th whether the change degree of 
an image is a large edge part. The threshold of an amount of edges called th=32 and th=64 
carries out appropriate [ of the edge detection filter shown in drawing 33 and drawing 34 ] as a 
threshold, respectively. Therefore, it evaluates from a degree type whether it is the pixel of an 
edge. 

(E<-th) or (th>E) 

Processing of a step ST 306 carries out this evaluation to all the dot-matrix-like pixels, and it 
evaluates whether the change degree of an image is a large pixel like the pixel of an edge in each 
pixel unit. 

[0096] By the way, though it judges whether the change degree of an image is large in each pixel 
unit, since interpolation processing is processing which generates a pixel for every fixed field, it 
needs to judge whether the change degree of an image is large in the field unit Since it is 
complicated, judging this change degree for every field judges whether it is an edge pixel 
beforehand at a step ST 308, and it sets up a flag. In this case, as shown in drawing 36 , in all 
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the pixels that enclose an edge pixel, the change degree of an image judges it as a large thjng.^^ 
Though a place shows the pixel exceeding a threshold with xy coordinate if a threshold is "32" 
more specifically when [ the change degree of each pixel ] shown in drawing 37 (a) (2 (1 (4 (3 (0 
0) 0) 0) 1) 1), a flag will be set to the contiguity pixel of an edge pixel, then, it is shown in this 
drawing (b) — as — y= — a flag will be set up about all the pixels of 0 and 1, and the pixel of y= 
2 except (4. 2). Consequently, when moving an attention block in each pixel unit by the next 
process, only with reference to a flag, interpolation processing can be chosen suitably. 
[0097] Of course, in this operation gestalt, processing of these steps ST304-ST308 is equivalent 
to a pixel change degree evaluation step. Of course, when these think that it combined with 
hardware, such as CPU. in organic one, the pixel change degree evaluation means D3 will be 
constituted. Based on the flag set up as mentioned above, loopH^ormation processing generates 
the interpolation pixel at 310 or less step ST. Drawing 38 shows roughly arrangement of the pixel 
interpolated and generated to the existing pixel. A coordinate is temporarily displayed as (X. Y) 
about the existing pixel, and the coordinate of the pixel generated with interpolation is displayed 
as <X, Y>. In the example of this drawing, interpolation processing of being about 2.5x2.5 times 
many as this is performed. 

[0098] Interpolation processing of a pixel in which one field surrounded by four existing pixels is 
interpolated for each [ a block, a call, and ] the block of every is chosen. Since the change 
degree of a surrounding pixel was also taken into consideration for every pixel at a step ST 308 
and the flag is set up If the flag is set [ pixels / (1 0) / (0 1) / (1 1) / four / (0 0) ] up about all 
in each block, the interpolation processing in the case of being large of a change degree will be 
chosen. If at least one flag is not set up, the interpolation processing in the case of being small 
of a change degree will be chosen, the interpolation processing applied to the interior of the 
block concerned at a step ST 310 based on this condition — judging — case a change degree is 
small — a step ST 312 — Near Risto — cubic [ interpolation is performed by the interpolation 
processing by law, and ] at a step ST 314. when a change degree is large — interpolation is 
performed by the interpolation processing by law. Moreover, after carrying out interpolation 
processing of one block, the block which serves as a processing object at a step ST 316 and a 
step ST 318 is moved, and if all blocks are completed, the image data interpolated at a step ST 
320 will be outputted. 

[0099] In addition, although the continuous line shows flow which returns to a step ST 310 after 
termination of a step ST 318 all over drawing, you may make it repeat the processing which 
totals an edge pixel for every block as a broken line shows. Of course, it is equivalent to a 
interpolation processing selection step including processing of steps ST316 and ST318 focusing 
on processing of a step ST 310 in such semantics. Of course, when these think that it combined 
with hardware, such as CPU. in organic one, the interpolation processing selection means D4 will 
be constituted. In addition, in printer driver 12c, print data are not necessarily obtained only by 
resolution conversion, it is color conversion or half toning is needed. Therefore, outputting image 
data here will mean delivery of the data to the next phase. 

[0100] Although the field surrounded by four pixels was called the block in the case of this 
operation gestalt and interpolation processing is chosen, the criteria which change interpolation 
processing can be suitably changed according to arithmetic proficiency, interpolation processing, 
etc. For example, as shown in drawing 39 , interpolation processing may be carried out on the 
basis of the field centering on an attention pixel. In such a case, what is necessary is just to 
carry out interpolation processing suitably, making this attention pixel scan like an arrow head, 
and moving it Here, the technique of choosing interpolation processing is explained, moving an 
attention pixel. In the example mentioned above, in judging whether a change degree is large for 
every block, only when all the flags contained to the field concerned are "1", the change degree 
of an image has judged it as the large field. However, it can be said that no flags not necessarily 
need to be "1" in this way. For example, a pixel shall be generated by interpolation processing to 
the field surrounded by 4 pixels as shown in drawing 40 (a). In this case, only the case where 4 
pixels of flags stand on all as it mentioned above, when it was original can judge with the large 
field of a change degree on the relation which sets a flag to the contiguity pixel of an edge pixel 
by drawing 36 . however, when it judges in this way, it is 1 pixel about a block — when it is made 
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to move horizontally, decision overlaps about 2 pixels of length each time in the relation in which 
the vertical side is common, and if it is made to move to a lengthwise direction, decision will 
overlap about 2 pixels of width each time in the relation in which the horizontal side is common. 
Such a duplication situation is useless in data processing. On the other hand, if the contiguity 
situation of a field is taken into consideration as shown in this drawing (b). it can be said that it 
receives even if it is possible to represent 1 pixel of the upper left for every field, and to relate 
and it judges that a change degree is large in the neighborhood of the pixel which can carry out 
the isopia to an edge pixel at least, and it is convenient. Moreover, even if it takes [ that the field 
surrounded by contiguity pixels is an actual very very small field and ] an example, it can be said 
that it is enough. And if it does in this way and one field is made to correspond to 1 pixel, in case 
a block is moved, an attention pixel will be moved, and it will become possible to judge the 
change degree of a field only in the amount of edges of the attention pixel, and the amount of 
data processing which a judgment takes will also be reduced. 

[0101] Moreover, it is also possible to form a block by the pixel side to interpolate. Drawing 41 
shows this example, shows among drawing the pixel which the lattice point of ** interpolates, 
and shows the pixel of existing [ the lattice point of O ]. The block of 5x5 is now set to one 
about the pixel to interpolate, and it judges whether the change degree of an image of the field 
concerned is large based on the amount of edges of the existing pixel contained in it. In this 
case, what is necessary is to extract the existing pixel which determines one block and is 
contained in the block concerned, to calculate the addition value of that amount of edges, and 
just to generate a pixel by the same interpolation processing within the block concerned. 
[0102] Of course, it is also possible to set up a block for every bigger field in the above case, 
and to choose interpolation processing, for example, to consider every 10x10 pixels as a block. 
Moreover, it is also possible to judge the amount of edges about the existing pixel which is 
interpolated without setting up a block and which encloses it for every pixel, and to choose 
interpolation processing. In case all are contained in the four existing lattice points shown by O 
and generate the lattice point of each **, I hear that the lattice point of** of 3x3 which will be 
arranged inside if it says in the example of drawing 41 chooses interpolation processing based on 
the amount of edges about the four existing lattice points shown by O which encloses this, and 
there is. Of course, what is necessary is just to realize on data processing, when such 
processing is more convenient. That is. after specifying the block which carries out interpolation 
processing previously and opting for interpolation processing, you may be the technique of 
interpolating a pixel to the interior, and the situation of a block may be judged for every pixel to 
interpolate, and interpolation processing may be chosen as it. 

[0103] Furthermore, he sets the flag as the pixel which adjoins an edge pixel beforehand at a 
step ST 308. and is trying to refer to this flag for every block in the flow mentioned above. 
However, what is necessary is for considering as the flow to which a block is moved to be also 
possible at drawing 32 , as a broken line shows, and not to dare set up a flag in this case, to 
judge the amount of edges of the pixel around the block concerned, and just to make it choose 
interpolation processing. 

[0104] Processing of steps ST312 and ST314 equipped with separate interpolation processing as 
mentioned above is equivalent to a pixel interpolation step. Of course, when these think that it 
combined with hardware, such as CPU, in organic one, the pixel interpolation means D2 will be 
constituted. Here, each interpolation processing is explained in full detail. On the other hand, an 
inclination becoming sudden in the section of t=0-1 in the interpolation function shown in 
drawing 29 , such relation is produced, when it is the curve drawn near to a negative side so that 
a part for the weight which increased in the section of t=1"-2 may be negated. 
[0105] therefore, when it is going to adjust sharpness ** Determine the ideal inclination which 
serves as criteria of sharpness in a interpolation function. **, drawing near to a negative side so 
that weighting which determines the curve which generates the above-mentioned inclination in 
the section of t=0"1, and increases by this curve in the section of **t=1-2 may be offset It is 
realizable by determining the curve which overshoot and undershooting tend to produce, of 
course, in a next activity, it becomes the curve specified — as — many — although the 
parameter of an operation [ degree ] function is determined, since the decision approach of this 
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parameter is very various, it is exactly adjusting whenever [ tilt-angle / of the central part in a S 
character curve ], undershooting, and overshoot in substantial semantics. 
[0106] the block which there is a difference among the above properties in each interpolation 
processing, and was judged that the change degree of an image is small at a step ST 310 — a 
step ST 312 — Near Risto — cubic in the block which performed interpolation processing of law 
and was judged that a change degree is conversely large — interpolation processing of law or 
hybrid bicubic is performed, cubic — a part whose change degree of an image is small although 
the operation time will be great when carrying out interpolation processing by law — Near Risto 
— in order to change to law, the processing time as the whole is reduced extremely, a case as 
the fixed field is especially smeared away in the same color like computer graphics — uniform — 
Near Risto — since it is satisfactory at all even if it performs law, the processing time is 
reduced, moreover, even if it is natural drawing, when it expands, since it usually comes out that 
is not so large and there is even if it says by surface ratio, the part into which a jaggy tends to 
be conspicuous can reduce throughput, without degrading image quality by changing the change 
degree of an image serially in this way. 

[0107] In this operation gestalt, although it is made to perform with a flag either of the 
interpolation processings which have two kinds, it may be made to perform two or more 
interpolation processings in which it corresponds gradually to the change degree of a pixel. 
Moreover, you may make it make the magnifying power correspond to the change degree of an 
image by supposing that two interpolation processings are performed in piles, as shown in 
drawing 42 . if the change degree of an image is more smallish noting that it is for example. 5 
times the interpolation scale factor of this — Near Risto — cubic, if interpolation processing is 
increased 5 times by law and the change degree of an image is larger — law — 5 times — 
interpolation processing is carried out. cubic, when the change degree of an image is an in- 
between value, although it is the same as that of the operation gestalt mentioned above in these 
cases — law — twice — interpolation processing — carrying out — the 2.5 remaining times — 
Near Risto — interpolation processing is carried out by law. Thus, though it is two interpolation 
processings, two or more interpolation processings in which it responded to the change degree 
of an image substantially can be chosen. 

[0108] In addition, let a interpolation scale factor be an integral multiple about what has the large 
amount of operations of interpolation processing like the cubic method as mentioned above. 
Thus, it sets to the computer system 10 which has an image output device while having an image 
input device. After printer driver 12c inputs former image data at a step ST 302. by detecting the 
change degree of an image at a step 304-STs 108. setting up the flag, and referring to this flag 
at a step ST 310 the small block of the change degree of an image — a step ST 312 — Near 
Risto — interpolation processing by law being performed and In order to perform interpolation 
processing by the cubic method at a step ST 314 in the large block of the change degree of an 
image, the range which does not degrade image quality — as much as possible — Near Risto — 
it is controlled to perform law, and the amount of data processing is reduced, choosing the 
optimal interpolation processing automatically. 

[0109] An image data acquisition means to acquire the image data which expressed the image by 
the dot-matrix-like pixel in invention as explained above, A pixel change degree evaluation 
means to evaluate the change degree of a pixel based on the above-mentioned image data. It 
chooses from two or more interpolation processings for performing interpolation processing 
which increases the number of configuration pixels in the above-mentioned image data. The pixel 
interpolation means which can be performed. It has considered as the configuration provided in 
the interpolation processing selection means which chooses the interpolation processing which 
can obtain the optimal interpolation result corresponding to the change degree based on the 
change degree of the pixel evaluated by the above-mentioned pixel change degree evaluation 
means, and the above-mentioned pixel interpolation means is made to perform. 
[0110] Thus, if a pixel interpolation means chooses either from two or more interpolation 
processings, activation of it has been attained and an image data-acquisition means acquires the 
target image data in performing interpolation processing which increases the number of 
configuration pixels of the image data which expressed the image by the dot-matrix-like pixel, in 
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this invention which constituted, the above-mentioned pixel change degree evaluation means will 
evaluate the change degree of a pixel based on this image data. And the above-mentioned 
interpolation processing selection means chooses the interpolation processing which can obtain 
the optimal interpolation result corresponding to that change degree based on the change degree 
of the pixel evaluated by this pixel change degree evaluation means, and the above-mentioned 
pixel interpolation means is made to perform it 

[0111] That is, since the change degree of a pixel relates to the concrete technique of 
interpolation processing closely, useless interpolation processing which is not is realized by 
evaluating the change degree of this pixel and changing interpolation processing positively. As 
explained above, this invention can offer the image data-interpolation equipment which can 
obtain the interpolation result optimal very simply by changing interpolation processing according 
to the change degree of an image. A pixel change degree evaluation means does not evaluate the 
change degree of a pixel, and neither the technique of evaluation nor especially a result is 
limited. Moreover, according to the use mode of this evaluation result in a interpolation 
processing selection means, it can change relatively. For example, what is necessary is for what 
is necessary to be just to output a numeric value, if a concrete change degree is required as a 
numeric value, and just to output according to it, if it is only easy to be large [ a change degree ]. 

[01 12] Moreover, it can be changed suitably how the change of a pixel itself is grasped. As the 
example, the above-mentioned pixel change degree evaluation means can also be considered as 
the configuration which computes the above-mentioned change degree by the comparison with 
the parameter of a surrounding pixel while it asks for the parameter of the brightness of each 
pixel. Thus, when constituted, the brightness of the pixel concerned shall be used as criteria of 
evaluation of a pixel, and the above-mentioned pixel change degree evaluation means asks for 
the parameter of the brightness of each pixel, compares this parameter by a pixel and the pixel 
of the perimeter concerned, and computes a comparison result as the above-mentioned change 
degree. 

[01 13] Of course, in grasping uniformly the pixel expressed with the parameter of many 
elements, the parameter of brightness is comparatively easy although it is possible to grasp the 
change degree of a pixel besides this. If it does in this way, since the change degree of an image 
will be judged based on the parameter of brightness, it can ask for this change degree 
comparatively easily. On the other hand, the range where the change degree of a pixel also 
affects the contents of processing of interpolation processing can be referred to as differing. For 
example, some whose number is one have the number of the pixels which are needed in 
performing interpolation processing, and there are some which carry out interpolation processing 
based on two or more pixels. Especially, if it is the latter example, and there is changing 
interpolation processing if there is a pixel with large one or change degree, or at least one pixel 
with a small change degree, whether interpolation processing is changed will pose a problem. 
[0114] As an example to such a situation, the above-mentioned pixel change degree evaluation 
means can also be considered as the configuration which uses the above-mentioned change 
degree for which it asked for every pixel also about evaluation of the change degree of a 
surrounding pixel. The pixel which interpolation processing takes is plurality, and when a change 
degree is large, two of at least one modes of it can be considered. That is, the need that 
interpolation processing estimates the remaining pixel of the target range is lost, and the 
evaluation concerned becomes unnecessary even if a change degree is small about the pixel 
already evaluated conversely. 

[0115] The above-mentioned change degree for which it asked for every pixel in the sense of 
such two directions will be used also about evaluation of the change degree of a surrounding 
pixel. If it does in this way, by using the change degree of the pixel of 1 also in a surrounding 
pixel, the amount of operations can be reduced and the optimal interpolation result can be 
obtained by sharing in the suitable range influenced of interpolation processing. If activation of 
two or more interpolation processings which relate to the change degree of a pixel with a pixel 
interpolation means is possible, it is good and various kinds of processings are possible as the 
interpolation processing itself. As the example, the above-mentioned pixel interpolation means 
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can also be considered as the configuration which can perform interpolation processing which 
applies in the small field of a change degree and uses the image data of the recently next door 
pixel before interpolation processing for the image data of a new configuration pixel as suitable 
interpolation processing. 

[0116] Thus, when constituted, the image data of the recently next door pixel before 
interpolation processing is used for the image data of a new configuration pixel as one 
interpolation processing, but though the data of the same pixel increase in number, if it is the 
small field of a change degree, it is suitable at a point with little [ it is satisfactory at all and ] 
throughput If it does in this way, throughput can be reduced in the small field of a change 
degree, without influencing image quality. Moreover, the above-mentioned pixel interpolation 
means can also be considered as the configuration which can perform interpolation processing 
which computes the image data of a interpolation pixel by data processing from the image data 
of a surrounding pixel so that the image data of a pixel which applies in the large field of a 
change degree and is interpolated as suitable interpolation processing may change gently-sloping 
as other examples. 

[0117] Thus, when constituted, the image data of a pixel to interpolate changes gently-sloping by 
carrying out data processing using the image data of a surrounding pixel. Thus, even if it 
interpolates during this period, a level difference is not conspicuous noting that there was a list 
of the large pixel of a change degree, when it was made to change gently-sloping. Therefore, 
even if it interpolates during this period about the list of the large pixel of a change degree, a 
level difference can prevent degradation of ********** image quality. 

[0118] Although the operation technique from which the image data of a pixel to interpolate 
changes gently-sloping can adopt various kinds of things, the change mode affects image quality. 
For this reason, image quality can be said that adjustment becomes possible by changing the 
operation technique in a sense. It considers as an example which can adjust image quality. The 
above-mentioned pixel interpolation means While adjusting the inclination in computing the image 
data of a interpolation pixel between the large pixels of a change degree, using the change mode 
of image data as the abbreviation mold for S characters By generating overshoot, forming the 
difference of elevation and adjusting the difference of elevation to a high side, it can also 
consider as the configuration adjusted so that the change degree of an image may be made the 
optimal at least at both ends, generating undershooting in a low side. 
[01 1 9] Thus, in changing the image data of a pixel to interpolate gently-sloping, when 
constituted, let the change mode of image data be the abbreviation mold for S characters 
between the large pixels of a change degree. Therefore, it becomes possible for the change 
mode to be able to presuppose that it is steeper than the inclination only connected linearly, 
although it changes gently-sloping, and to adjust the inclination and to make the change degree 
of an image the optimal. Moreover, it becomes possible to see also by the difference's of 
elevation becoming large if overshoot is generated in a high side, generating undershooting in a 
low side at least at both ends, and adjusting the difference of elevation, and to make the change 
degree of the upper image the optimal, as an example of such data processing — many — the 
3rd tatami lump interpolation method of degree data processing etc. is not restricted to usable 
data processing which carries out and enables this adjustment by this, but other operation 
technique can also be adopted. 

[0120] If it does in this way. the inclination of a S character curve and the difference of elevation 
by undershooting and overshoot can realize adjustment of image quality comparatively easily. 
Since the change degree of a pixel is not fixed over the whole image, a interpolation processing 
selection means must choose and switch interpolation processing suitably. And especially the 
frequency of this switch is not limited, either and various kinds of technique can be adopted. As 
the example, the above-mentioned interpolation processing selection means can also be 
considered as the configuration which chooses and performs the above-mentioned interpolation 
processing per pixel based on the change degree of the pixel evaluated by the above-mentioned 
pixel change degree evaluation means. 

[0121] Thus, when constituted, based on the change degree of the pixel evaluated by the above- 
mentioned pixel change degree evaluation means, the above-mentioned interpolation processing 
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selection means chooses and performs the above-mentioned interpolation processing per pixel. 
That is, if a change degree is evaluated at all per pixel, interpolation processing is also changed 
corresponding to this. Therefore, since interpolation processing is chosen per pixel, a 
interpolation result can be raised finely. Moreover, the above-mentioned interpolation processing 
selection means can also be considered as the configuration which chooses and performs the 
above-mentioned interpolation processing for every predetermined small field which consists of 
two or more pixels based on the change degree of the pixel evaluated by the above-mentioned 
pixel change degree evaluation means as other examples. If it does in this way. since 
interpolation processing is chosen for every small field, processing can be simplified. 
[0122] Next, while, the operation gestalt which corrects sharpness collectively is explained on 
the assumption that interpolation processing. Drawing 43 is a block diagram showing such image 
data-interpolation equipment. Supposing the original image is natural drawing, depending on an 
image, it may not be sharp. For example, a photograph of a focus which is sweet corresponds. 
Moreover, it does not remain in the expansion for making the resolution between equipment in 
agreement, but when it seems that he wants to expand and output the image itself, as for the 
image which sharpness lacks, a focus may become sweet further. In case this image data- 
interpolation equipment carries out expansion processing in a pixel unit about image data, it 
adjusts sharpness, the image data acquisition means E1 acquires this image data, and the pixel 
interpolation means E2 performs interpolation processing which increases the number of 
configuration pixels in this image data. Here, it is possible to change the sharpness of an image 
of the pixel interpolation means E2 along with interpolation processing, and the Sharp degree 
evaluation means E3 evaluates the sharpness of an image based on the above-mentioned image 
data. Then, if the interpolation processing control means E4 has the low sharpness evaluated by 
making it such, it will control the above-mentioned pixel interpolation means E2 to perform 
interpolation processing which raises this. 

[0123] As mentioned above, when the resolution managed by operating system 12a and the 
resolution of color printer 17b are not in agreement, printer driver 12c performs processing 
which makes resolution in agreement Usually, since the resolution of color printer 17b is finer 
than the resolution which operating system 12a manages, in order to make resolution in 
agreement, interpolation processing for increasing a pixel is performed. Thus, although 
interpolation processing is performed when carrying out expansion processing by application 12d, 
and when making resolution in agreement by printer driver 12c, the sharpness of an image can be 
affected by these interpolation processings. 

[0124] The sharpness of an image can be said to be comprehensive evaluation of the change 
degree between each contiguity pixel. The image which is not sharp means that the pixel is 
changing gently-sloping in the original edge part, and its change degree between contiguity pixels 
is steep in an edge part original by the sharp image. It is because interpolation processing will 
generate a new pixel between existing pixels, so the sharpness of an image changes by into what 
kind of value a new pixel is made. 

[0125] In this semantics, from the first, the pixel interpolation means E2 which application 12d 
and printer driver 1 2c mentioned above constitutes the Sharp degree evaluation means E3 and 
the interpolation processing control means E4 from image data-interpolation equipment of this 
invention so that it may state below. Drawing 44 shows the software flow relevant to the 
resolution conversion which printer driver 12c as an example which performs interpolation 
processing performs. A step ST 402 acquires former image data. Steps ST404-ST408 are 
processings which evaluate the sharpness of an image from the change degree of each pixel in 
the read image data. 

[0126] If the result of having used the edge detection filter shown in drawing 33 or drawing 34 is 
called the amount E of edges of each pixel, becoming normal-distribution-like as the distribution 
is shown in drawing 35 will be expected. Thus, it is the processing of a step ST 406 which is 
computed in all the dot-matrix-like pixels, and it totals the absolute value of the amount of 
edges at a step ST 408. Although a total may be the simple average, it can be said that it is easy 
to be influenced of the surface ratio for a background. For example, although a photographic 
subject slack person image is reflected greatly and the amount of background is few in drawing 
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45 , in drawing 46 , a photographic subject slack person image is reflected small, and the amount 
of background increases. At a part for a background, since the change degree of a pixel tends to 
become small, by what is shown in drawing 46 with the large area rate for a background, the 
average tends to become low as compared with what is shown in drawing 45 . A certain fixed 
threshold is prepared and you may make it compute the average of only the thing more than that 
threshold in this semantics. 

[0127] It is also possible to, judge whether although a key objective asks for the sharpness of an 
image in the phase of this total, it is the image of which sharpness like natural drawing is 
required primarily from this total result on the other hand. Since it is not light and darkness of a 
color or the same pixel is not necessarily located in a line according to the configuration of thing 
as a background even if it is a part like a mere background in the case of natural drawing, the 
total result of the absolute value of the amount of edges comes to be shown in drawing 47 . and 
the amount of edges tends to become larger. On the other hand, since a fixed field is smeared 
away in the same color in an image like business graph in many cases, the total result of the 
absolute value of the amount of edges comes to be shown in drawing 48 , and the amount of 
edges becomes lowness. 

[0128] Therefore, to be said to be the image which does not need processing which increases 
sharpness when lower than threshold Th with the average (av) of a total result, and what is 
necessary is just made to perform interpolation processing which does not affect sharpness. The 
change degree of each pixel which constitutes [ in / as mentioned above / steps ST404- 
ST408 ] an image is totaled, and in order to mean evaluating whether it can be said to be an 
image with the sharp image concerned, processing of these steps ST404-ST408 will constitute 
the Sharp degree evaluation means E3. 

[0129] Based on this evaluation result, the interpolation processing according to the height of 
the sharpness of an image is chosen at a step ST 410. In this operation gestalt, interpolation 
processing by the cubic method is performed to a sharp image, and interpolation processing by 
hybrid bicubic is performed to the image which is not sharp. Therefore, the step ST 410 
concerned will constitute the interpolation processing control means E4 from this semantics, and 
processing of the steps ST412 and ST414 equipped with separate interpolation processing will 
constitute the pixel interpolation means E2. Here, each interpolation processing is explained in 
full detail. 

[0130] There is a difference among the above properties in each interpolation processing, and if 
it is judged at a step ST 410 that an image is sharp, interpolation processing of the cubic method 
will be performed at a step ST 412 and it will be judged that it is not conversely sharp, 
interpolation processing of hybrid bicubic will be performed. When carrying out interpolation 
processing with hybrid bicubic, the curve to interpolate becomes steep, sharpness can be 
increased, that this interpolation processing is chosen evaluates the sharpness of the target 
image, and it is based on the evaluation result. For this reason, even if an operator does not 
judge special, he can make Sharp the image which is not sharp. 

[0131] In this operation gestalt, although it is made to perform either of the interpolation 
processings which have two kinds, it may be made to perform two or more interpolation 
processings in which it corresponds gradually to the change degree of a pixel. Drawing 49 shows 
the example which enforces the four cubic methods for having divided evaluation of sharpness 
into four steps and having changed the parameter of the 3rd interpolation method. "O" is applied 
to the image of the usual sharpness among drawing — cubic — the curve of law is shown and 
the curve of "+1" is applied to the image which is not slightly sharp — cubic — law is shown 
and the curve of "+2" is applied to the image which sharpness lacks considerably — cubic — 
law is shown. Moreover, the cubic method of the curve of "-1" is applied about a too sharp 
image. Of course, each of these adjusted whenever [ tilt-angle / of the central part in a S 
character curve ], undershooting, and overshoot like the case of hybrid bicubic, and is realized. 
[0132] Next, the flow of the procedure in this case is shown in drawing 50 . Based on the 
sharpness of an image, by the step ST 510, these parameters are set up and the cubic method 
which used this parameter is performed at a step ST 514. Moreover, in this flow, in consideration 
of the sharpness of an image differing partially, an image is divided into the block which is a small 
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field, and optimal interpolation processing is performed for every block. That is, in order to 
evaluate sharpness for every block and to choose interpolation processing, the amount of edges 
for every block is totaled at a step ST 508, and it is made to perform interpolation processing, 
carrying out sequential migration of the block at steps ST516 and ST518. 

[0133] If interpolation processing is ended about all image data, the image data interpolated at a 
step ST 420 and a step ST 520 will be outputted. In addition, in printer driver 12c, print data are 
not necessarily obtained only by resolution conversion, it is color conversion or halftoning is 
needed. Therefore, outputting image data here will mean delivery of the data to the next phase. 
Thus, it sets to the computer system 10 which has an image output device while having an image 
input device. After printer driver 12c inputs former image data at a step ST 402, while it 
evaluates the sharpness of an image by the step 404-STs 108 and totals at it If it is the image 
which is not sharp based on this total result at a step ST 410, will perform interpolation 
processing which increases sharpness at a step ST 414, and when it was a sharp image, in order 
to perform the usual interpolation processing at a step ST 412. even if it does not choose the 
image processing whose operator is alike specially and increases sharpness, it can consider as a 
sharp image only by passing through interpolation processing. 

[0134] As explained above, it sets in this operation gestalt. An image data acquisition means to 
acquire the image data which expressed the image by the dot-matrix-like pixel, A Sharp degree 
evaluation means to evaluate the sharpness of an image based on the above-mentioned image 
data, A pixel interpolation means by which interpolation processing to which the sharpness of an 
image is changed in performing interpolation processing which increases the number of 
configuration pixels in the above-mentioned image data can be performed. If the sharpness of 
the image evaluated by the above-mentioned Sharp degree evaluation means is not suitable, it 
has considered as the configuration possessing the interpolation processing control means which 
makes the above-mentioned pixel interpolation means perform interpolation processing so that 
sharpness may be changed and it may become suitable. 

[0135] Thus, if in performing interpolation processing which increases the number of 
configuration pixels of the image data which expressed the image by the dot-matrix-like pixel 
when constituted activation of the interpolation processing to which the sharpness of an image 
is changed of a pixel interpolation means has been attained and an image data-acquisition means 
acquires the target image data, the above-mentioned Sharp degree evaluation means will 
evaluate the sharpness of an image based on this image data. And if the sharpness of an image 
is not suitable for the above-mentioned interpolation processing control means, it will make the 
above-mentioned pixel interpolation means perform interpolation processing based on the 
sharpness evaluated by this Sharp degree evaluation means, so that sharpness may be changed 
and it may become suitable. 

[0136] That is, when the sharpness of an image is low, the increase of sharpness is reduced by 
interpolation processing, and in being too sharp, it reduces sharpness. If it does in this way, since 
he is trying to adjust sharpness by interpolation processing according to the sharpness of an 
image, the image data-interpolation equipment which can raise image quality simply can be 
offered without making actuation complicated. While adjusting the inclination, using the change 
mode of image data as the abbreviation mold for S characters as technique to which the 
sharpness of an image is changed, performing interpolation By generating overshoot, forming the 
difference of elevation and adjusting the difference of elevation to a high side showed adjusting 
so that the change degree of an image may be made the optimal, and changing the sharpness of 
an image, generating undershooting in a side low at least at both ends. 
[0137] As an example which takes such a S character curve, the above-mentioned pixel 
interpolation means can also be considered as the configuration to which the parameter in a 3rd 
tatami lump interpolation method is adjusted, and the sharpness of an image is changed. Thus, 
when constituted, by adjusting the parameter of the 3rd tatami lump interpolation method used 
as interpolation processing, when the pixel interpolated between the adjoining pixels in the 
original image adopts the 3rd function, S characters is drawn, and though it is gently-sloping, it 
will also have steepness. And by adjusting this deflection condition of S characters with a 
parameter, steepness changes and the sharpness of an image changes. 
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[0138] thus — if it carries out — many — by using a 3rd tatami lump interpolation method as 
degree data processing, a S character curve can be adjusted and sharpness can be adjusted 
comparatively easily. In changing sharpness, it is also possible to perform two or more 
interpolation processings in which it is not necessary to necessarily adopt only the one operation 
technique, and sharpness is affected. As such an example, the above-mentioned pixel 
interpolation means can also be considered as the configuration which the rate of each 
interpolation scale factor is changed and adjusts the sharpness of an image while it can perform 
two or more interpolation processings in which the change degrees of the sharpness of an image 
differ. 

[0139] thus, when constituted, two or more interpolation processings come out, respectively, the 
change degrees of the sharpness of an image differ, and in order to obtain a required 
interpolation scale factor, two or more interpolation processings are performed. Therefore, 
adjustment of sharpness is attained by changing the assignment rate of the interpolation scale 
factor mutually. For example, if both assignment rate is changed when there are low interpolation 
processing of the change degree of sharpness and high interpolation processing of the change 
degree of sharpness, it will become selectable about the middle of two change degrees. 
[0140] If it does in this way, since the interpolation scale factor shared with two or more 
interpolation processings will only be changed, a setup of a parameter becomes simple. The 
sharpness of an image should not necessarily be just high. Therefore, it may be necessary to 
increase sharpness. In this case, although an operator is able to judge, it can also consider as 
the configuration which realizes this decision to coincidence. When it is estimated as the 
example that the above-mentioned interpolation processing control means is over a threshold 
predetermined in the sharpness of the above-mentioned image, it can also consider as the 
configuration controlled to change the sharpness of an image with the above-mentioned pixel 
interpolation means. 

[0141] Thus, when constituted, the above-mentioned interpolation processing control means 
compares the sharpness of the above-mentioned image with a predetermined threshold, and 
when it is estimated that the sharpness of an image is over this, it controls to change the 
sharpness of an image with the above-mentioned pixel interpolation means, however, if it seems 
that the sharpness of an image is not over the threshold, it will dare change the sharpness of an 
image — as — it does not control. For example, it is because the former thing can generally say 
that sharpness is high if the sharpness of the image at the time of being the sharpness and un- 
natural drawing of an image at the time of being natural drawing is compared, of course, the 
sharpness of an image — natural drawing or un-natural drawing — ** — since it is not what is 
decided only by the said classification, either, it is also possible to add other decision elements. 
For example, a classification of an image is acquired, and more flexible correspondence will be 
attained, if the above-mentioned threshold is changed after leaving for the classification. 
[0142] If it does in this way. in order to make it not change sharpness, inconvenient [ even of an 
image with unsuitable changing sharpness / of adjusting sharpness automatically ] will be lost up 
to a certain fixed range. If the sharpness of a screen is based on each pixel, since it is not 
necessarily fixed, it will not necessarily be restricted to fixed interpolation processing over the 
whole image, either. For this reason, while evaluating the sharpness of an image per pixel, it can 
also consider as the configuration controlled to change the sharpness of an image per pixel 
based on the sharpness of the evaluated image. Moreover, while evaluating the sharpness of an 
image for every predetermined small field, it has considered as the configuration controlled to 
change the sharpness of an image for every predetermined small field based on the sharpness of 
the evaluated image. 

[0143] Next, the operation gestalt which enabled it to choose an image processing is explained. 
Drawing 51 is a block diagram showing such image data-interpolation equipment. In case this 
image data-interpolation equipment carries out the image processing of a pixel unit about image 
data, it performs expansion processing and modification processing of sharpness to coincidence 
as interpolation processing, and it both chooses the image processing which acquires this image 
data with the image data acquisition means F1 and which is carried out with the image- 
processing selection means F2. The simultaneous-processing decision means F3 judges whether 
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the image processing which should be performed is what performs expansion processing and 
modification processing of sharpness to coincidence, and when it is necessary to carry out to 
coincidence, it changes the sharpness of an image along with performing interpolation processing 
whose pixel interpolation means F4 increases the number of configuration pixels in the image 
data concerned. And the image data output means F5 outputs the image data after expansion 
processing. 

[0144] In this computer system 10, image data is acquired by scanner 11a which is an image 
input device, and an image processing predetermined by application 12d is performed. There are 
various kinds of things in this image processing, and things, such as enlarging or contracting, 
strength of sharpness, strength of contrast and correction of a tint, are raised. In addition, as 
mentioned above, in order to carry out a display output to display 17a and color printer 17b as 
an image output device, coincidence of resolution is required, and in case it doubles especially 
with the resolution of a printer, interpolation processing performed also as expansion processing 
is performed. And this interpolation processing may be performed by printer driver 12c, and can 
also be performed by application 12d. 

[0145] Here, it is possible to choose expansion processing and modification processing of 
sharpness as an image processing in application 12d, and in case it doubles with the resolution of 
a printer, it is also possible to change sharpness in connection with carrying out expansion 
processing. Therefore, expansion processing and adjustment processing of sharpness will be 
performed in these cases. In this semantics, the image data-interpolation equipment of this 
invention will be realized as application 12d in the computer system 10 mentioned above. And 
from the first, the pixel interpolation means F4 mentioned above application 1 2d constitutes the 
image-processing selection means F2 and the simultaneous-processing decision means F3 so 
that it may state below. Moreover, since I/O of data follows, the image data acquisition means 
F1 and the image data output means F5 consist of semantics of a file input, a file output, or the 
output of print data. 

[0146] Drawing 52 shows the outline of an application 12d software flow. Application 12d, various 
kinds of image processings can be performed by menu selection as shown in drawing 53 , and 
although not necessarily limited to a software flow as shown in drawing 52 , it is simplifying and 
displaying for the facilities of an understanding. Former image data is acquired at a step ST 602. 
The processing which reads an image from scanner 11a with the file menu in application 12d etc. 
corresponds. Since what is necessary is just to generate the image data used for the image 
processing later mentioned in this operation gestalt, even if it is the processing which chooses 
new file creation etc. and generates an image file, it can be similarly called acquisition of former 
image data. Acquisition processing of the former image data except the configuration of 
operating system 12a or hardware is equivalent to image data acquisition. Of course, if these 
think that it combined with hardware, such as CPU, in organic one, it corresponds to the image 
data acquisition means F1. 

[0147] At a step ST 604. an image processing is chosen and the selected image processing is 
judged in steps ST606 and ST608. If the alphabetic character part of a "image" is clicked by 
mouse 15b out of the menu bar displayed on a window frame on a screen as shown in drawing 53 
in order to choose an image processing, as shown in drawing 54 , various kinds of image 
processings which can be performed will be displayed. In the example shown in this drawing, 
"expansion" processing, "sharpness" adjustment processing, "contrast" adjustment processing, 
and "brightness" adjustment processing can be performed. The "carbon button" switch is 
prepared for each image processing, and it is selectable to coincidence in two or more image 
processings. Moreover, it is indicated by gray and the non-display condition has come to be able 
to perform each processing 1 exception until it is chosen with a "carbon button" switch. 
[0148] If each parameter is set and the "O.K." carbon button is clicked while considering as a 
selection condition with the button switch of a desired image processing, it will be treated as 
processing which inputted selection and the processing chosen at steps ST606 and ST608 will 
be judged. In this example, it is judged whether expansion processing was chosen at a step ST 
606. and if expansion processing is not chosen, the image processing corresponding to each is 
carried out at a step ST 610. On the other hand, when expansion processing is chosen, it judges 
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whether sharpness adjustment processing is chosen at a step ST 608. Consequently, if both 
expansion processing and sharpness adjustment processing are chosen, it progresses to a step 
ST 612, and although expansion processing is chosen, if sharpness adjustment processing is not 
chosen! it will progress to a step ST 614. In addition, about processing of step 112 and ST614, it 
mentions later. 

[0149] Although this software flow is performing by two branching processings of steps ST606 
and ST608 that it is easy to understand, you may make it choose much branching by case 
processing in fact. In this operation gestalt, since an image processing is chosen at a step ST 
604, it is equivalent to an image-processing selection step, and since it will be judged whether 
both expansion processing and sharpness adjustment processing are chosen at steps ST606 and 
ST608, it is equivalent to a simultaneous-processing decision step. Of course, if these think that 
it combined with hardware, such as CPU, in organic one, it corresponds to the image-processing 
selection means F2 or the simultaneous-processing decision means F3. 

[0150] Here, the modification of the image-processing selection means F2 or the simultaneous- 
processing decision means F3 is explained. Drawing 55 - drawing 57 shall show the example, 
application 12d shall not be equipped with explicit sharpness adjustment processing as shown in 
drawing 54 , and expansion processing is made selectable. In this example, the parameter input 
window of expansion processing as shown in drawing 56 as selection of an image processing at a 
step ST 704 is displayed. Here, if the selection input is attained by %. a dilation ratio is set to a 
desired scale factor and the "O.K." carbon button is clicked, it will go on to the next phase. 
Although what is necessary is just to perform interpolation processing according to that scale 
factor by inputting a dilation ratio if it is usual, if it judges that expansion processing is chosen at 
a step ST 706. in this example, the window for an inquiry of sharpness adjustment as shown in 
drawing 57 at a step ST 708 will be displayed. Three alternative. "NO", "Low", and "High", is 
prepared for this window, and the selectable carbon button is alternatively assigned to each. A 
default is "NO" and an operator can choose "Low" and "High" now if needed. These are the 
inquiries about sharpness emphasis and "NO" means that it does not emphasize, but "Low" is 
emphasized a little and "High" emphasizes. 

[0151] And based on the selected result, either of steps ST712. ST714. and ST716 which are 
interpolation processings is performed. When expansion processing is chosen, he is trying to ask 
automatically, since it is possible to change sharpness if interpolation processing is chosen in the 
case of expansion processing so that it may mention later. In this example, steps ST704 and 
ST708 are equivalent to an image-processing selection step, and a step ST 710 is equivalent to 
a simultaneous-processing decision step. 

[0152] moreover, the image processing is directly chosen as drawing 58 - drawing 60 — as 
although it is not visible, the case so that expansion processing may be carried out internally in 
fact is shown, and it is more specifically the case of printing processing. If printing is chosen 
from the file menus which are not illustrated, a printing menu as shown in drawing 59 at a step 
ST 804 will be displayed. Although various kinds of parameters can be set up also in this printing 
menu, there is a selection box of "print resolution" as one of them. The coincidence activity of 
resolution is needed in which resolution application 12d carries out printing activation regardless 
of the resolution currently treated internally at the time of printing. Since 1 dot of image data 
corresponds with 1 dot at the time of printing in printing print resolution as 720dpi, resolution 
conversion is unnecessary noting that the resolution of a color printer 17b2 is 720dpi. However, 
in case it prints by 300dpi. correspondence with print data must be made in agreement, and 
resolution conversion in this semantics is needed. 

[0153] For this reason, it judges whether a step ST 808 compares the parameter of a print 
resolution box, and the resolution of the color printer 17b2 which operating system 12a has 
managed, and it is necessary to carry out resolution conversion, and when resolution conversion 
is required, the window for an inquiry of sharpness as shown in drawing 60 at a step ST 810 is 
displayed. In this example, choose adjustment extent of sharpness by % like the case of drawing 
54 , he is trying to input, and processing is chosen according to the inputted parameter in a step 
ST 812. That is. when adjustment processing is not required, it progresses to a step ST 814. and 
it is made to progress to a step ST 816 when adjustment processing is required. Then, after 
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resolution has been in agreement, printing processing is performed at a step ST 818. 
[0154] In this example, steps ST804 and ST810 are equivalent to an image-processing selection 
step, and a step ST 812 is equivalent to a simultaneous-processing decision means step. Of 
course, about these image-processing selection means F2 and the simultaneous-processing 
decision means F3. it cannot be overemphasized that realizing by technique other than these is 
possible. Interpolation processing will be performed through the above decision, the case where 
only expansion processing is chosen and emphasis processing of sharpness is not specifically 
chosen — Near Risto — as cubic as the interpolation processing (steps ST612 and ST816) by 
hybrid bicubic, when interpolation processing by law is performed and expansion processing and 
emphasis processing of sharpness are chosen (steps ST614, ST712, and ST814) — the 
interpolation processing (step ST 714) by law is performed. Therefore, latter steps ST612, 
ST816, and ST714 will constitute the pixel interpolation means F4. 

[0155] Like this operation gestalt, enabling it to adjust sharpness in expansion processing has 
the point of excelling rather than it only performs expansion processing and sharpness 
adjustment processing separately, if processing expanded after emphasizing sharpness is 
performed, ****** it will carry out — expansion processing — Near Risto — if [ like law ], a 
jaggy may be conspicuous and sharp sensibility may be unable to be maintained Moreover, since 
it will be made Sharp after the jaggy has been conspicuous when emphasizing sharpness, after 
expanding by the Near Risto method, image quality cannot be referred to as improving. On the 
other hand, if it is made to carry out in expansion processing of one by doubling sharpness, it will 
be hard to produce such evil. 

[0156] If interpolation processing and other image processings are ended about image data, 
image data will be outputted at a step ST 66. outputting image data here displays on a display 
17b1. including the semantics of a wide sense, and outputting to a color printer 17b2, not being 
restricted to processing in which it writes in hard disk 13b, but holding as data — making — a 
degree — it prepares for an image processing Of course, in this operation gestalt, this step ST 
616 constitutes the image data output means F5. 

[0157] Thus, it sets to the computer system 10 which has an image input device, an image 
output device, etc. When the image processing which activation of various kinds of image 
processings of is attained application 12d, and should be performed at a step ST 604 is made to 
choose, When expansion processing and modification processing of sharpness are specified as 
coincidence Interpolation processing which increases sharpness at a step ST 612 through 
decision of a step ST 608 is performed When only expansion processing is chosen, in order to 
perform the usual interpolation processing in which sharpness is not affected at a step ST 614, 
Since the excessive time amount for performing expansion processing and modification 
processing of sharpness according to an individual is not taken and both are performed in one, 
sharpness can be adjusted certainly, 

[0158] An image data acquisition means to acquire the image data which expressed the image by 
the dot-matrix-like pixel in invention as explained above, An image-processing selection means 
to display the image processing which can be performed and to input selection in order to 
perform various kinds of image processings by changing the image data in each pixel to the 
above-mentioned image data, A simultaneous-processing decision means to judge whether both 
expansion processing of an image and modification processing of the sharpness of an image were 
chosen by this image-processing selection means. When it is judged that both expansion 
processing of an image and modification processing of the sharpness of an image were chosen 
by this simultaneous-processing decision means So that it may become the sharpness of the 
image chosen by adjusting the change degree of this image data to interpolate in increasing the 
number of configuration pixels in the above-mentioned image data, and expanding an image A 
pixel interpolation means by which interpolation processing can be performed, It has considered 
as the configuration possessing an image data output means to output the generated image data. 

[0159] The image processing which can be performed with an image-processing selection means 
is displayed, and selection is made to input in this invention considered as such a configuration, 
if the image data which expressed the image by the dot-matrix-like pixel with the image data 
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acquisition means is acquired in order to perform various kinds of image processings by changing 
the image data in each pixel to this image data. If both simultaneous-processing decision means 
judge whether expansion processing of an image and modification processing of the sharpness of 
an image were chosen by this image-processing selection means and judged that both the 
processings of both were chosen, here A pixel interpolation means is faced increasing the 
number of configuration pixels in the above-mentioned image data, and expanding an image, and 
interpolation processing is performed so that it may become the sharpness of the image chosen 
by adjusting the change degree of this image data to interpolate. And an image data output 
means outputs the generated image data. 

[0160] That is, if it will be necessary to make coincidence perform processing which changes 
expansion and the sharpness of an image, sharpness will be changed, expanding by adjusting the 
image data generated by interpolation processing. As explained above, since this invention 
changed the sharpness of an image by interpolation processing which is needed by expansion 
processing, it does not have the need of performing expansion processing and modification 
processing of sharpness according to an individual, and can offer the image data-interpolation 
equipment which can shorten the processing time. 

[0161] Moreover, since it is carried out to coincidence, in case subsequent sharpness is changed 
depending on expansion processing, modification processing of sharpness does not become 
useless that it also becomes impossible to obtain a good result and by carrying out expansion 
processing, after changing sharpness of course. An image-processing selection means displays 
the image processing which can be performed, and inputs selection, and both simultaneous- 
processing decision means judge whether expansion processing of an image and modification 
processing of the sharpness of an image were chosen. The mode of selection etc. can be 
changed suitably that what is necessary is just what judges whether these need to perform both 
processings to coincidence as a result. 

[0162] As that example, the above-mentioned image-processing selection means is selectable 
according to an individual in selection of expansion processing, and selection of sharpness 
modification, and the above-mentioned simultaneous-processing decision means can also carry 
out as the configuration which judges whether selection of expansion processing and selection of 
sharpness modification were chosen as coincidence with this image-processing selection means. 
Thus, in selection of expansion processing, and selection of sharpness modification, when 
constituted, since it is selectable according to an individual, it is only expansion processing or 
only sharpness modification may be chosen. And a simultaneous-processing decision means 
judges whether selection of expansion processing and selection of sharpness modification were 
chosen as coincidence on the assumption that such a situation. 

[0163] If it does in this way, it is suitable when expansion processing and modification processing 
of sharpness can choose according to an individual. Moreover, as other examples, while the 
above-mentioned image-processing selection means is selectable in expansion processing, the 
above-mentioned simultaneous-processing decision means can also be considered as the 
configuration as which the modification degree of sharpness is made to choose it, when 
expansion processing is chosen with the above-mentioned image-processing selection means. 
Thus, when constituted, only expansion processing has become selectable with the above- 
mentioned image-processing selection means, and the selection which changes sharpness does 
not input. However, when expansion processing is chosen with this image-processing selection 
means, the above-mentioned simultaneous-processing decision means judges uniquely, and 
makes the modification degree of sharpness choose. Of course, it will also be possible to choose 
not to change sharpness, only expansion processing will be performed in that case, and when 
changing sharpness conversely is chosen, expansion processing and the processing which 
changes sharpness are judged to be what was chosen as coincidence. 

[0164] Therefore, a frontH'ace top becomes possible [ doubling, when only expansion processing 
can be chosen, and changing sharpness ]. Furthermore, although expansion processing is clearly 
chosen in the example mentioned above, the expansion processing itself does not need to be 
restricted to an explicit thing. As the example, the above-mentioned simultaneous-processing 
decision means can also be considered as the configuration as which the modification degree of 
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sharpness is made to choose it. when the above-mentioned image-processing selection means 
performs transform processing of resolution in connection with an image processing. 
[0165] Thus, when constituted, the need of performing transform processing of resolution 
subordinately in connection with the image processing chosen in the above-mentioned image- 
processing selection means may arise, and the modification degree of sharpness is made, as for 
the above-mentioned simultaneous-processing decision means, to choose in this case. And 
when changing sharpness is chosen, expansion processing and the processing which changes 
sharpness are judged to be what was chosen as coincidence. If it does in this way, sharpness 
can be doubled and changed also when carrying out expansion processing subordinately. 
[0166] in addition, it is also possible to realize the display and the actuation of an input in these 
cases by a screen display in a basis, mouse actuation, etc. of GUI, and to carry out with a 
hardware-switch — etc. — it can change suitably. 



[Translation done.] 
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^c. I^^Ot^t5£T*;«7^-yy 1 7 b(75^^S;65 7 2 



(9) 11-353474 

16 

ODP I Xhtii'£y'V Vy4^<l 2 c^^^^^^j^ 

[0 04 61 Mi^^^m^mi^f-'^i^^n^mj^mm 

K^-r^<l 2 b^:/y V'^?' h'y^y^l 2 

1 2 c ufcM^ffir^^^c 2 fit ^ i 19 . 

10 C4^^^TL. ^«S^^lc-Ciij^/6s*MbU/c^i/^J:5tr 
[0 0 4 7] /^Jb\ ;ei^;ii^^'7^-^^>^l/-< K^^^^l 2 b 
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[0 0 4 8] rcTJte. I^5tc^t~ J: 5^ct;i7^— :7r 
^ y^mi 8 a^^6{:i^-rJ:5^<f;«7^-=Jt:'-^ei 

8 b ^l/^ofcilJ^7^"^^®5>#m<7)^et-ib^l/^Tt^ 
^(wigffl^ltT-$>'5o lll7ioJ:T^(ll8tl. ±aiLfc>^y 

K^-r^^i 2 c;?>5^fT-r6«^s^i^f:::rjiS-r^y 
40 fj:-7^-^7ni.x^^. ^ik^{t,if-'mMmm<D^w^m^i^'7 

[0 0 4 9] :^'ry':fST 1 0 2\^ytmi^'f-d^^W^ 
ir^o ryv ^—i^ai^l 2 d\zx:^^^^^ I 1 a^^h 

~>;=^xA 1 2 a ^:^UT:7^y K^^^-^ 1 2 c ^^^^1= 
•r-5<7)T% C(7?^^;65^^-r6o tf^A^: >^^:^^-^l 1 

yy h '^oiT (i: UX^5^#(:ilJ^7'-^^#^7^'y7' 
50 <^i/^^ r <^t:i/.f^?;»^ ^mm^'f—^m^:^y'y':^^^ 
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[0 0 5 0] :^y'yy'ST 1 0 4 fc^iZ^AyfcU^T^ 

T'STllO, ST112, ST 1 1 4(D^W^^M1 
10, ST112, ST 1 1 4t3:^-t-^WPBl^lll'^N 

T106, ST108 trnwiMi^M-^^-^rmm^M^m 
i.fzh<Dtn^ht mmmm^m c 2 ^«rpW^ii^^ 

4 ^^t^-r ^ w t lw/j:5o 20 
[00 5 il ;^y'5/:7^STl 1 6. ST llsH^tFe^^ 

\:iiDti<:>x~^(o^mx^^!£^^mnti:< . -fy^ y^m^ 

s T 1 0 4 XcxHko:^-^^ y ^ (oW^m^^V^-^^^M-t-- 
[0 0 5 2] ;^UT. ^x<o-:fx^y^t^^'T-tf\^^:^'r 

y-fsTx T.o^cxm^^fy^fzmmff-^^d^fi't^. 

2 0 2Xn:^y'yy'ST 10 2 ^I^HIIir LTTtM^^'— 

[0 0 5 3] 7tmi^(Dmmt*^t*<^xo^j:iy<^x^^f)^^ 
p\m'r^^^^ti.xn\^^<-o^^um'^mxh6^K 
mmm^^^^xnmi^y'''^^^^^xnn^m^ffOo 
MrW^i^nmi^'f—^xmm^tixi^-'^^Wc^^^i^s ^ 

-So ^M<DWf'^^ ~'^<Di^i^f)*^^'oX\^^^ t i^xh^tm 50 



ltii/55T#TU^l/^. ^mi^^<^£^o ^<DX^^^!^m*^ 
-5o fcfcL. 1 6 7 Oi^fetT^'f'T'^^IC^'ttfcttcofe^ 

[0 0 5 4] :L<Df:iit^ *|lffi?i^^twioV>T(^. 

7 o:?5'^<D5 ■^x^i^cffs^^'cf^fe/i^^isffffi-r^t^fi 

X^^XhMl^X^oX-h^^^'^^'P^^^^'^^<^i^^^^'^^ 

\^^mm\^x\^^^j:\^^t^^tit^n&(D'^K> 5 ^iss^^ 2 

5 6mmX^<>titl.Xh-t^\^^\^'^tiX^^t^^ 

[0 0 5 5] mm<^Mm^i^±<ox 0 

^-rj:9l-. M'y h-^y'y(Om^X^f\^\-t^ Wt}3\^\^Wi 
-^h'y Vtm-:^^\^m'^Vy ht^h^s:^^^7l<0 Vy V 

ISN(C^i-'5i^^fia:^l/ (2** (1/2) ) 
-60 fcfc'L. **(i^^^^UXl/^6o t^^oX. 1%? 

io^Mx^s^n5fci6(;i(iN= 1 0 0 0 0 5c 

[0 0 5 6] Criw*5l>X. @9tC^-rt:^'y 
ffiti (width)x (height) (omBW t ^J: 

^ . i^>':/y i^i^mm r a t i o ti. 

ratio=min (width, height) /A 
+ 1 

^^--So w::^-i^l^X^ min (width, heig 
h t ) *iw idththeight (Dl^T;fL^vjN ^ 

^mmra t i otifRriij^r^f;ii?-vr7^y :/^-r6;5^^ 

^bx^ot?. [§i 1 o(7)Ofnco®^fii^^^>^y r 

a t i o = 2c7?^^^UXl/>eo ^::^fp3^ 

u^«:^fS]ic-iij^r ^ ic-jii^(Oih>'r^y :/^xfc <9 . 
— ^i^^:^b^#^^i^^:/y >^^bX^/^6o A- 2 0 0 ^Lfc 

[0 0 5 7] f^!ll;^-^P^^>;ei^^cf J: ^>':7^y v-^L 

fj:\^^m'^<o'^>'y'v >^mm r a t i o = 1 (dwt^^^. 
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m:fj\^tm.:^\^i::.^^^x 2 0 omm)^±(^m^\^i'^ (1 
ooiii^) X (10 OM^) = (1 0 0 0 0®^) 
^^n. mm^x%i^^T{:ix*^^, ^r.^;ljb%^Tm i n 
(widths height) ^&mt \^x\^^^<Dn^ 

h y ':/W\iS.<^ width>>height'C 
rati o ^^ibX \^^<:^tzm^\at^ 1^1^ (b) \C7jk 

min (width, height) t UXx /J^ 

^^/^:^^;lS-:5^/^Ti^^^:7'y :/^j^»ir a t i o^^ib^ 
X. ^ {zi-rthi^mm (c) t;i^-rJ:5t-<i>^cCVN;^cD^:^f^ 

[0 0 5 81 f^^. :L<Dmx\^. m')j^tm':)j\^(omm 
^^ov^TIEa/cei^v^y >'-irmmxf^^\^^nb Xb\^ 

^ I ^ ^ ^ d (i^;^f^-^M:^f^ do 0 >T ^ > ^ 
roct ^iw-riixf^. 1 0 0 0 oij^iri/^p J: ^^^ie:^^ft 

{g:PS£Oilj^|^;55*^oXV^5^^(^l 0 0 0 0®m^^ct 

^-^xy^^^M^^m-r^^m^mK^Mi.. loooo 
mmttj:^fzLmM.xm\^^]t}^fLii^x<t^^o 
[0 0 5 91 :L<oxb\^m^\^fzmmKoy^^x(omM'f 
—^7b*^^<Dj^^m^t \^xmi^^^-ox\^^th^^<Dm& 
m^m\^^x^^^:^isb^zt^*^-^mx;h^o u^^unc^s^ 

m&m*^\S.i^(DjiiL^m.t^j:<>X\^^fj:\^^mik'f-^(D 

m^xh. mmm^i^mm^m'r^^m^m^x\.^^^ 
t^§oT. mmm7bmm<r>f^^mtfj:ox\^^^j:\^^m^^m 

[0 0 6 01 m^j:hm^^m(of^x<D^mm't^^'^\:^ 
xox-'mmc'&-^^iy(oxnt^< . ^tt^^ttto^^n 
^mmtir^^^m\:i-r>\.^xmm:in^^mm^i^^x^ 

mm^^mMmmm^n^fz.m^. 'r^x(ommm:i 
•r>\,^x<Di^jt^m^^^mM\^x^<(ox\^t^<. mn\^m 
'^ts:tutxy^<Di^^MA^-:>y^^x^]t^m^.^mm\^x^ 

mm^n^mmirhXb\^\^x\^^^o l^-l. t-f^^ 
^mm^%\^^^< -:>f)^(D^w^mn^mx^mtt^^h 
(Dxh^tcisb. mwmmmitm^tfj:ox< 

[0 0 6 1 ] -rfj:t>h. yj^^^ Xc;ofe^^T^-y/u^ 
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GB0^5>ffi (Rp, Gp. Bp ) t^h. 
yp=0. 30Rp+0. 59Gp+0. 1 1 Bp 

[0 0 6 2] ;*:^5SJi^^t;i:fol/^-Cfl. RGBO^-fe^F^I 
10 ^^^^ LXl/^^^^. C(OJ:9?:?^^^^ggffiU-Ct^ 

(Dx^ ^K^ti<ofi^^m^m^x^fzim'^Knm\z-mi^ 

yp= (Rp+Gp+Bp) /3 

^ (/> 9 J: 9 (^iffiPSfL-r 5 r ^ tj^^tg-e(in?i/\ 

[0 0 6 3] :^'ry':fST2 0 4 Xfi. 5 U 

20 -r-So ^7^:y:7^ST2 0 6X(ifeS^^f|-J^-r 

^:^i:f9y<7)Xb^j:0^f^mxi^mi 3ic^i-i: 7t-^ 
IS 1 4 \^7ik-rx b \^^j:rdht^:^£^mm^^j^^:it f)-f'm 
2 5 emm(Di^&(obh6^^mr^ roj xfj:\^^m&m^^ 

h^KomthXi^^^^^:^ ^> h ;^y"i/:7'ST 2 0 8 -C 

r6 4j ^*?^x*>5^^t^S^iij-c/=e^^^4^JSfru. 
r6 4j ^sx±x^^t^\c^mmx^^t^m-r^. 
30 ^:m^5;g:^-^^ b^i^^^^^f)^i'X^^m^- roj X 

/cet>-^. ^^m^*- roj x/cfi/^®^flt-efooT^i^-r5 

roj xf^\^mmm(o^t^ hmtcnm^x 
rsoj x-h^x. ^g^u^'cfv^tcDco^^s rsoj x^ 

[0 0 6 4] ^cfib\ it#mS(7:'lDi#^^(irtv^{;iPS5^. 
m<^^X<D:^M<D:ty'i>:^i^ hgiS^^lr^ott. ^(DlJ^ 

-ffsi^^t^iry^'-y^^^ v<Dmnx^^h'Pm\'rh. 
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s^n^-t^o mi 5\^7j^'rx^^j:yiYm^mm^^^ 
i/^-c*i. ^16 ic^f <t 5 tc|^*i:^fp) ^«ltt;^f^ot-PJ^ 

f x= f (x+ 1, y) - f (x, y) 
f y = f (x. y + 1) - f (x, y) 

J\^<D±^^ \ g (x. y) I 

|g (x, y) |=(fx=M=2H-fy**2)**(l/ 
2) 

<DXb\^m^ty^ho tf>E>A.. =^yi>m't^(0 \ g (x, 

y) I x^i^th^o ti:^^ mmi-xmi iizTjkTx 
^{zmm^^^^^^^M^tix^^ . ^^comm\^^B 

[0 0 6 51 Jl^±coJ:5^:lUT^il^^^-o^/^-C^5/i^S 

Xo^j:i±B.^t't^:it{zX^X:^'^i^=^'^ h(omM^*^ 30 

[0 0 6 6] :zcDtiisb. mi B t^iTj^i" J: ^ mi^(D^ 
(D^^m^itn-r^l^^^^^Th 1, Th2, Th3^ 

Th 1 <Th 2<Th 3 

:^yi:^&^>ltm^^<x-h:t:fi^:r.^ htnm^ti^X 

tmm^nrzmm\^-^y^^x(Dmi^'f—i^^^f)ri^. mp^i 

[0 0 6 7] qtmSfii^i^Tu^iij^T^-^^^tt 
^ ^ 6 ^^^^^ ^ ^iS-^ tt ^-hcD T fent^ J: I \ E^t" 

coji^^^^^t>^j^-e#5o [ill 9(iyy K^^^-^i 
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7">f >^^'>^xA 12a i^nJt-T^yr^/^^ 

^il^-r^o w(7:»:|^<&. " XXXX. XLS" Tfem^ 

IijXi^-5^C>43J^^Wlg^-r6o ^fc. " XXXX. J 
PG" xhivit^<^ift^^f)^^^Mmm.(7:>J^^^r^^^ 

xh^t^t^^. nmmx^^t(Dn'^^^^t-r^. 
m.<op^^^^m:^^ttj:^^'^x^t\.^. 4#t^a:^it^ 

[0 0 6 8] ^^±coj; 5t-LX. :^'ry:^ST2.0 2\:i 

^mn-r^^ c^nx*. :^mM^m^^:^^^xmn'r^w^ 
^s^D^^&^col^xIfep^-r^o =i>'ezi.-^>/^:7>< 

5/ T 2 1 0 xfi^r y ;^ h^tT^ffirBW^s^^^r^tfe 

|g(DEgo(D*&^.>^P ij, Pi + lj, Pij + 1. P 
i +1 j +1 ^F^^bfc:l\^.Pu V ^(DSgg|^3^J?>. ^ 

P u V = P i j 

r.::x. i= [u + o. 5] . j= [v + o. 5] xfc 

6o [] i±jif^y^m-^-xmm^^=k^^::^t^7jk 

[0 0 6 9] 0 2 1*^. =^rv:^ h^xmm^^M^s 
i^-r-^izmm-r^^u^^i-x^^^^o w^^-r^miatm 

^•t<D^^5^tT^^xi/>5c -r/^t?-^. doMxg^t^ 
Ki5i^(Diij^icp^-r6iij^t^oi/>x^tL^*ttii^-r^ c 

o\z&\.^mm^'W^t Lxsi/^iij^;^5^«6{-sae$t^^ 
[0 0 7 0] y ;^ h?fet:i4^t'^xfi. tu^co^i^^/v^id^ 
-5o zti{:iMi^x{^(7:>mmmmxi-±mm^tu^mm^m 
^mm(ommtmhthx\^^ox :^yi>^*^^j:< u 
[0 0 7 1] ^m(D xofj:^ mm\m {.tcmr^m 

ll,^UX. p^'r^y'sr 2 1 2xn^:^ — \^'iy^^<om 
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mix 3. *^ffl(^*&^^.^^X*oagg6x4^^Loo. 

COJ: 5?^^S&Bflt;^mLfc,^#S'&i^^Bi8Sf (x) X* 

P=[f(yl)f(y2)f(ya)f(y4)] 



24 



P u V ^^t»-t|E 1 6 (Di^^.^t(DmMi'±. ±:fj^m(Di& 

^.^^x<Dm.m^y I. ±:fj[^m\<Di^^.^^x<Dmm^ 
(y) xm^^o 

[0 0 7 2] 1 6 5^cfrS§gltriSi:fc 
[0 0 7 3] 



P11 P21 P31 P41 



P14 P24 P34 P44 









f(x2) 




f{xa) 




f<x4). 



mmxm-tt-r^t. 

fit) = {sin(7i:t)}/7c t 

^/=t6o ^J:^. ±JzfiU/c^S&aix 1-x4, yl-y4 
fi*&^,^P u vtO^^ffi (u, v) {;iov>Ti^Mffi^^iJ 

xl = l+(u~|u|) yl = l+(v-|v|) 

P=Cf(y1)f(y2)f(y3)f(y4)] 



20 x2 = (u-|u|) y2 = (v-|v|) 
x3 = l-(u-lul) y3 = l-(v-|v|) 

x4 = 2-(u-|u|) y4 = 2-(v-|v|) 

^±(Dm&(^ht x*p^col^TJg^-r5 

[0 0 7 4] 

m2] 



P1 1 • f (xl) ♦P21 • f (x2) +P31 • f (x3) +P41 • f (3(4) 
P 1 2 ■ f {x1 ) +P22 ■ f (if2) •*P32 • f (x3) +P42 - f (x4) 
P 1 3 • f (xl ) +P23 • f (k2) +f 33 • f ( x3) +P43 - f (x4) 
P 1 4 ■ f (xl) +P24- f {x2) +P34 ■ f (x3) +P44 - f {x4) 



-f (yl) {P1 1 ■ f (xl ) +P21 • f (x2) ♦f 31 • f (x3) ^41 • f (x4) } 
+f (y2) {PI 2- f (xl ) +P22- f (x2) +P32- f (x3) +P42- f (x4) } 
+f (y3) (PI 3- f (xl ) +P23- f (x2) +P33 ■ f {x3) +f 43- f (x4) } 
+f (y4) {P14- f (xl) +P24- f {x2) +P34- f (x3) ^44- f (x4) } 



=Pn-f(xl)-f(y1)+P21-f(x2)'f{y1)+P31'f{x3)f(y1)+P41'f(x4)-f(yl) 
+f 1 2- f (xl) ' f (y2) +P22- f (x2) - f (y2)+P32' f (x3) • f (y2)+P42- f (x4) • f (y2) 
+f 1 3 • f (xl ) • f (y3) +P23- f {x2) • f (y3) +P33 f Cx3) ■ f {y3) +P43 • f (x4) • f (y3) 
+f 1 4 • f (xl ) • f (y4) +P24 ^ f (x2) • f (y4) +P34 • f {x3) • f (y4) +P44 • f (x4) • f (y4) 

g^^w;^:;Cfc,^^S^v^ f (t) *i^(DJ:5^^H^5tXia n-2ltl«»2+|tl«3 
iSi^ti^o -<4-Blti+5|t|*»2-|tl«3 

0 



[^3] 



:OS|tl<l 
:2slt| 



50 
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Jin ^^:>^^ ^ 3 *lliS«Jtc 5 U ^ 5 ^^n-Xl ^ 6 
[0 0 7 5] m2 5 t^2 e{'t^=^'-^'^y^&^^ 

ro r i g i n a 1 J i: LX^UTi3'9. Pg^fii 6 
4 J (T:)®^ (PO. pi. P2. P3) ^S4,^^0!, 10 

ri 2 8j (7)1®^ (P4) mmm ri 

9 2J (DM^ (P5. P6. P7. P8. P9) ;?|S5^ 
IfeAyXl^^o m^/i/tipg^fit ri28j (DM 

[0 0 7 61 rCX^iij^rBl(;i3.^tOpl^ (Pnl. P 
n2. Pn3) ^P^^f -5 r ^ ^ t . P^ffi^tV^Mj 

mm<^^Mi^ ro. 2 5J ±aibfcxi-'x4 

mUXf (xl) ~f (x4.) t>-^6^l^ftS^n6 
riitw/^it). M;tf:f. xl. x2. x3, x4;6S. ^fi 20 

^^th ri. 25j. ro. 25J. ro. 75J. 
n. 7 5J tfjt^m-^. ttv\cM'r^ i (t) iwoi/> 
"Cii, r-0. 14J. ro. 89J. ro..3 

OJ . r-O. 05J t^^^o xl, x2. X 

3, K4t*K ^tl^^'th ri. 50J. ro. 50J. 

ro. 50J. ri. 50J ^/^^m^. ^th\^M-r^ 
f (t) ^col^x^^. r-o. i2 5j . ro. 6 2 

5j . ro. 6 2 5J X r-o. 125J t^Ji^o 

fc. xl, x2, x3, x4^^ ^tl^*tl ri. 7 

5J. ro. 75J. ro. 25J. ri. 25j^/.f: 30 

^m^. ^tbtc^-f^f (t) icov>-c*i. r- 
0. 05J . ro. 30J . ro. 89j . r-o. i 

[0 0 7 7] m^:^\^\^o^^x<7:>y''-^ (OmtHi^^^Jt^^h 

(Di^'f'.^<Dy^'-'^ (P1,P2,P3,P4 ) /cit^#^.Uoo. 

(t) %:mmi.Xi[k(oXo\^WthXt^ ho 
P=P 1 • f (x 1 ) +P2 1 f (x2) +P3 • f (x3) +P4 • f (x4) 
tifeoX. F^Jf.^P 2 1 lcov>T^tB^5^^i^fi. 
P21=64*f (1. 25)+64*f (0. 25)+64*f (0. 75)+128*f (l. 75) 
=64* (-0. 14063) +64* (0. 890625) +64* (0. 296875) +128* (- 
0. 04688) 
=61 

[0 0 7 8] ^z.~-\^*>yi^m\^xtii'£s^mmmzm'^ 
h^j.±. ^iD:^-:f<Dm^^mm'rhzt\cx-:>xmr^ 50 



0<t<0.5 f(t) = -(8/7)t**3-(4/7)t**2+l 

0.5<t<l f(t) = (l-t)(10/7) 

l<t<1.5f(t) = (8/7) (t-l)**3+(4/7) (t-l)**2-(t-l) 

1.5<t<2 f(t) = (3/7) (t-2) 

[0 0 7 91^2 7^1>'^'<:/y y V^/<^^=i--\fy^^ 
\zxm^^fy^hWk<DM.Wm^yy^^x^^ . ^z^-y^^y^ 

s«?fD^ci4e)iwteoffirB^^?£xfe5^i^fep^jf?^ y 
[0 0 8 0] V ^rfeii. HI 2 8 {CTj^-rx 5 — 

^.xm^j:ho -r^J:^-^. P^St.fcV\^P u v^^tJHtf 
Ko(^t&^=-.*CP i j . Pi+lj. Pij+1, Pi + 
1 j + iXEPJ^tt-b^^c^^l^P^ff^Pu vXBgo(D 

p={(i4-l)-u} {(j+l)-v}PijH- 
{(i-fl)-u} {v-j}Pij+H-{u-i 
} {(j+l)-v}Pi + lj+{u-i 
} {v- j } P i +1 j + 1 
t^j:^o ^cf*=\ i= [u] . j= [v] Xh^o 
[0 0 8 1] -<i(D^zy.-\i*y^^ty<^ ]) =^rm^— 

mti.x\^^<.^x^m-rhtiK ^(D^it^m^^^mwc 

}i^y^mty^^':fV y h^y<^ ^^-^'y^W^t^<^ ]) ^ 

^^L. mi^\^w^mm^yr^^xi^ho u^a.. c<7:>^ 

t.= 0. t = l. t = 20{igtr=^T-.^,^^#^EU. p^if 
^(1 1 = 0"- 1 (DiiLMt^j:ho 

[0 0 8 2] V =~Tm<om^. mm-th-.^^m ( t 

= 0-1) X)SMm^'^i\:.-rhf^^-ix^h<Dxm^^^ 



27 

t;iiba>rfi> pg^-r^-.'^rB^ (t = o~i) ^rjol^r^i 

[0 0 8 3] mn(Dm^m^'rn\^. ar^L— t-^/^j^^cT? 
#^mj:mm.^nk-rm2 5^ 11126. m2 7 ^^m-r^t 

';/v?gii^r*$>-5Pgg^ffi r6 4J (Dmm (P3) pg^ 

ffl: r 1 2 8 J comm ( p 4 ) i: . pg^^S r 1 9 2 j cd® 
# (P5) ^i/^5H.^c(w^g L-c^5^. 

3f ^ - 1:' 5/ ^ &T*(i^<*:^ S - y $ ttr V ^ 

(P 2'-P 3. P5-P6) T*m^t>t^a 

" y (c^o it -5 4'*a555'(^fa#4:ftS^^^^^^;t 5 C ^ 

ofj:i^^(D'^\^-^:^*^^y)^ :^'ryy'ST 2 0 SXn:^y'y 
:rsT2 0 6{zx^^ti^m^:i&'^^^x4¥^f^mxh^ 
tmm^^Wf^\:^i^:^'ry-:fST 2 i 0tc*Dtt6^Ty 

[0 0 8 5] mm^m^m^ii:M(7^i^^xmn'^mx^ 
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0 2 9ii*¥;^f^^M;^ra]{-2^tcrtr^i-6^tOfS0»J<lr 

-:5^<b?:^-5o [^lw^-r^llX*s;t«. iPJffi^ffi (0, 0) 

s^mmm.^ (o. o) \^mmm^ (i, o) 

tri^^ffi (2. 0) \cntC^\.. IHJ^^ffi (0, 1) 

(0, 2) (c^isu. \^m^^ (1, 1) (i^j^ 

^ffi (2, 2) tc^;S-r5^i/>5 r ^T-fc^o t^^oT. 

[0 0 8 6] ^LT. j&r^c/<CJ^®flSl^ol.NXife-CarH^^ 
SLfc^#{c;^X:y:7'ST 2 1 4 tCTffir^M^T^— ^ ^ 

mmB'r-^<Dv'—^M^*^misbX^i^{:i^j:^^th^^ 

t:>/j:i,\ ±m\^tcX^{^:^y'yy'STl 1 STll 

-r-6^?Sfelc^^&UTV^6o rt^^±a^U7t:7^y 

^ 1 2 c y :7 h 3. r ^si^i^jj: briSfc§^ 

•f-S^. 1^2 9tw^-rJ:dtwM^^UT*S'^,^60iij^T' 

6 «^ -c -5 o x*;if^^^ -5 a^^ijffi -r 6 r ^ *^T* # 
[0 0 8 7] ^?ijx.f^. Bgo(o*&T-,^to^^*:j!:)5^. a 

\\^(r>fsi\^^^'^x\±:=-T v^^m\^x%>m%(o''if^m^ 

l^ir # \cKX:^r y ;^ hfexMPpl-r^ J: 5 LTtfii\ 

[0 0 8 8] Ti5^^«g/.^*ifB^^^*i-r y ym^^=^ 



(16) 
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[0 0 8 9] -r^i^-ib. mm^^\^mm-r^ ^ u 
z(Dx^fj:m^\a^mmi^mm^i^x\.^^t\^^^ 

m^T^ti^^'^^^^ \^x>^^^-r\ 1 a /^if^^-r^^ 

^ t(-iiJ^d:i:^v^^^^^^ bT;e;^->^y 1 7 b 

>^ K^^''^ 12c fi><.7^^x:7'S T 2 0 2 dTTcilJ^T^— 
^^^WU. ^ST 2 0 4, ST2 0 6l;iTPJ^ 

^g^Pix*^?ttf^;^7^5/:7^ST 2 1 oco^ry ^ hfc^^ 
ffiPpW^^^^fr-r^ g^M-Cfcnf^;=^v^';/:7^ST2 

[0 0 9 01 ^bTv rcoj; 5 ?'^:/^^^^-^^^?T-f'^ 
tirii<irUT. nv-e'zL-^ 1 2|;i(i. cpui2e^R 

AMI 2f^ROM12g^l/0 12 \^f^Etm7Lh 

ti.xi^'So i^RAMi 2 f yt^ h-^ h y 

UTf^ffl-reo ^fc. I^RAMl 2 f fi. rcolj^;^^ 

fmwiwm-^'mix.. iRiMFB^^s^:±fsc p u i 2 a ic 
i^^iste-r^c I /o 1 2 h(iJiisiij^T^"^ 

[0 0 9 1] tf^A/. C P U 1 2 e HR AM 1 2 f ^— 40 

UTiS^L^ct/ii^e^. ROMl 2 gtcS#i2^^:h.fcS:*:/ 

U^-arB^^^D 2lir(7)iij^x-^t:i^c5tt^ 50 
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«^^D 3 fi^iLwmm.'f-'^\c.m-5^^x^m^h<nm\:. 

[0 0 9 2] :$:^^£?f^^^:l:fc^V^Tfi. •7^>r>^.>^u 

^ K^-r^^ l 2 b^:/y v-^ K^-f ^<l 2 c f:iJsjiiiUfc 

r^y Ky-f ^<i 2 c/!iS|ift-r5^^S^l^t-ll3Si- 

[0 0 9 3] T^x^/P^ST 3 0 2ti7t;IlJ^7^— 
i-'So ;=^.7"';/>^ST 3 O 4~ST 3 0 8*i. W^^^hA^f^ 

m^'f-^\^^n^mm<Dmi\:.^'^^^'kwm-r^^^x 
^^bfc±x% HIS 3 ,i:^3 4fi. i^s^is^^m-re 

g ^ ^ ^ ^ r 6 ifi^O APJ^ t r«1 XlJ^cO 3^{t:S 
(a) ;;i^-rJ:9t^. ^@iU^I-8fg£OS;^f+tt<^-^X 

[0 0 9 4] ^Jt. 1^133 (b) ^E!34 (b) (wf^^ 
^.(^^U^t"— ^ WS) I1I3 3 (c) 

tm^A (c) cifi (a) t3:^i-:7^/u^^ (b) 
-5c iij^T'-<5^fl»E:Ja^Mi^?±^riRiJlciijfey^-^ rio 
oj t reoj t7)®*iSc;6^^.6 J: 5^^/^'a^^^l-X^^^o 
— ^riooj. riooj. ryoj. rroj)!- 
(®^^-^?' riooj ) r4j (oa;^;65f+;bD^ix 

( t h) to ra 2j ^^x.xv^6o 

[0 0 9 5] — E! 3 4 (omxn. ^'Lmm^^ S 
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mmf^^n ri 0 oj T^fcip. (t h) o 

t^^*;t^U#^/^^i[^ Urth = 32^oJ:0?th = 64^i/'^ 
(E<- t h) or ( t h >E) 

[0 0 9 6] ^w^T% ^mmmtxmi^(omts^i^ 

^(D (0, 0) (3, 0) (4, 0) (1, 1) (2. 

1) xh^ti^xh. =^^yi^mm(omwkmmia^^9^ 
^^^-r-sr -r^t. mm (b) ci^-tj:^ 30 

tCy = 0, ICO:^®^^. (4, 2) ^|^< y = 200111 

m{^^\^^xi^^vi^^-^:^^tb^:it{^ti:^o wt^^ 
t^\^:7 9i^rdii~^^^m\^xmr^^^m^m's:m^x 

[0 0 9 7] tf^Ay. ;;^I^J£?^^l-:Jb^V^TIl. Z.tlh<0 
^■r 5/:7'ST 3 0 4 — ST 3 0 8 (O^S;6*^iiJ^^{k^'S^ 

llj^'^>ft:S'&W«^I^D3^^^-r5^^{C/^^o 40 
COJ: 5t;i^^U7t:7^>/(:i£-^#. T 3 1 0 

i:iiW^^<Dmm\:iMi.xmmi^x±m.^ti^mmmm^ 
(X, Y) ti^xmTj^i^. mmx±j$.^ti^mm(Dmm 

2. 5X2. 5fi&(7:)*trp1*3iM<^ftoTl/>^o 
[0 0 9 8] gE#0DEgoOilj^r-S^tb6— oco^l^^ 

^O^ll^il&i-r^o ;^y^y:7^ST 3 0 8T-fi^ili^r<i:;^ 50 
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<DX\ ^y^y^x^-^m^comB (o, o) (i, o) 

(0, 1) (1. 1) ^;lov^x^/^-ft^.(3:o^/^-c^3:7^>^ 

^*^^'^^tix\^^thi^mtm^(oi^^\^^m^<Dmmmm^ 
m^-r^:it\^t^:^ . t^th^^—oxh-^'7^f)m^^n 
xi^fj:nth^^^tm'^(o^h^\^^m^(omm^m^m^'t 

^>ftig'^VN;65/h^i^#^(;i(±;^X5/yST3 1 2|:ir:=^ 

^y^m\^x.^mm^Mxmf^^mn'r^o ^fc. — oco 

:7'n :y^^SrBlMSU^c^. :y :/S T 3 1 6 t 

yzfSTZ 1 8(;ir^^^^^/cC^>^n o/^^^ib^ 
:^X(7:»yp ^/^;65^Ti-t^ff;^7^:y::7^ST3 2 otc 

xmm ^ntzmm.y'-^ ^mti-r^o 

[0 0 9 9] m'¥\^\^^'r ^yy^ST S 1 8 (D^T 

^(;i;^7"5/y^ST 3 1 OtwM^i: 5?tt«cfb<^lli^T'^L 

;^t'^/:/st 3 16, ST 3 1 s<D^m^^^xm?^^ 

[0 10 0] ^mmmm(om^i^. EotT^iu^irig^n 

^\\<oX b \c.it^^^X^m^^^fiifi^hW^^'^^'M'^% 

tti)-h^f^^m^m^-t^mu^-:>\^^xmn'r^o ^tsv^ 
\^fz.mx\x^^ y^mrLm\:i^^\i^t^^^^'^t^'^t^^^\ 

v>;t'5o ^(Ixl^. El 4 0 (a) {w:^-r<i: 5{-4ilJ^Xia 

-5^#±. i^%x^fh\'t±M\^t^^b\^A.mm±x\z,y 
^ o X I > 5 /c tt ^5 tiS-g- 1/ > ;^ # I ^ IS « ^ 
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#T*^gcoI:^i^^^-ov^-c^lHI*ljKfT;65S1S-r5o z(dx^ 
(b) \:i^'txo\mm<r)mm^u^^f^^-rtii^. iis 

^J'-Cfc'S tt>x.^o ^UT. 5 l-bX liij^t- 1 

[0101,1 ^tz. mm-r^mm<Dmx*'>^^ y^ 

[0 10 2] if^Ay. i^±<Dii^t;i*5l^r J: 

mx.i'f. 1 ox I ommn^-^^yi^ tir^:ith'^m 30 

^ ^ ft6 X ^ <^ F*^ a f-® ^ ^ ItP^^ 5 ^ 1/ ^ X 

^ UX«r«WS^51^ LX 
[0 10 3] ^bCi. ±57i^U/c:7a"Xfi;^7^:y:7^ST 

xi^5c U^^L/^7i^«b. 0 3 2(;ix^K?i§X^-rct 51-:/ 
(o:©^t;iliSS:;tx:7^>/^SS:^-rei^i^^t^^^<. ^^:/ 

a o,>^(^;^[a(;DiiJ^(0:n:yi/l:^*IJSfTUXffirp1^1l^il 50 
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[0 10 4] l.v^\^tiX.0\Z.^^\^(Om^^M^m^X\^^ 

5;^7^5/:/ST 3 i 2. STZ 1 Aco^mtmmW^:^ 

r^^^D 2^^t^s-r5c^f:i/^^o ^rx% -^n.-^*tbo 
MFaWMcioi^^xi^^-r^c —-^^ :L(ox,bt^m^^^m 

2 9 ir^-rffiPp1li^t-i^^''^X t = 0 ~ 1 (7>[E:rB^t;i:^5(/^X 

mMt^M^tfj:^o<^. t = 1 — 2 0[SrBll-:iy^^X±i;(iDU 
;^^oXV'*'64i^l-ifci:'6o 

[0 10 5] t^oX. >--r->^^^^SUJ:e» <ir-r6# 
-g^lcti. (D:ffir«^§liSl;l*5V^Xix^-^^o£^P^;^«^6^ 
^.fri^'cCfS^^^SrS^^u. ©t = 0'-ic9(E:rB^i;i*5v^x±fa 
M^^I:^^^-fr'6;=S7->^<^*^L.^ <3) t = 1 — 2 <7)EFp1 
l;i V ^ X r - i: o X la ;t 6 S^f^- tt ^ ti^-r 6 

X^mx^-So tf^A/. r(0^<Df^^X(ii|#^^tb^;^ 

[0106] ^Wt^^M\a'X}^±(DX 5 ?:ei#tic^iS(^^^5 

y^'ry:fSTS 1 0t;iX®^c9^{tiS'g^i'^>5^/h^ 

VN^^i^lJ^^ih.fclT'o -/^Xfi. ;;*L7^>;/:7^ST 3 1 2(;iX 

:y hvW ^^"t:'^/>!^^feeffi^B1^^^*^t•r 
5o :af^-t:''y^^XfflF«m3g^-r^^'^t-*i^a^^rHl 
;6^^:^i:/<foX 9 t>(^(^x mi^(omt&^^^^*^^i^^ 

ti.x(Dmmmmnm^xi&U'f'^o ^j^-t**^- 
xs^5<t 5?tf^^t^(i-»l-^TU;=^ h^^^fTUXt> 

<onMm\tX\^^oX\>=^M^>^i^^ < /c^i/^to^^lP 
r ^ J: o XPJ^^^*Mt:^ii:5 ^ ^ < ^SS^ 

^m^^^^t^-x'^^o 

[0 10 7] x^^JSJf^^i;i*3^^x(i. :7^>^(-j:oX- 

iij^(D^{l:^'&i>lc^uxm&tt;i^iS:-r5m^c^ 
ffifeWS^^tr-rai: ^CiUXt^mi'V ^fc. Il]4 2tc 
^-rJ:5l:i. z:o£0«r«1^1l<^StuX^fT-r^r i: ^ 
X ^ (??liA:^f^^ ^ (7:)^>f bS^ V ^ (c^iC ^ ^ 6 J: 9 i;i 

uxh^^\ m:ti^. mmmm^-^i^x^^ti^xi 

(D^'ftS'&l^/^^^J^^i^X^m^^T y y^ h?iX5{^W 
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[0 10 8] fj:^. m^i^<DX^\-. ^^-^I'^i^^iDX 
^ ^J:Wm^M(DmWMr-:k^ \^^i^(D\:L-D\^-^Xi'±. 10 

-r^tth \^mmmt}v'y<^ ;^ ^^-r ^ > t-^ > 

1 Od^oi/^T. :7'y ^-^^^ K^^^<1 2 cfi^^^T^?/ 
ysT 3 0 2{cX7Lmm'f—^^AtjL^rcm. y^'r y:f 
ST 3 0 4-1 0 z\cx'm^<om\LS.^^^^^^^\^xy 

^T'(l;^7^iy:7'ST 3 1 A\Z^X^ z^ — '^ V ^mz.^^^ 20 

[0 10 9] ^Mm^\^fc^b\c. :^0>^^r^o^/^-c^i. iS 

mmm^^^h. iMmmm\:.^'^m-m^mc^^xw 

^\:.x±Mmmmm^m-cm:^^^^m^^wm^^^ 
[Olio] z.(o^b\cmiSL\^fz.if^w^n\^^^^x\x^ m 

mf^^^^m^\^x±.'^mmm^^m^%r^^^^. 
[0111] ^fii^%^ nm(r:>m\L&%ymm^m(o^ 
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cx^M^^^^'^'^mti:^(Dxh^o m^^. ^^«j/cf 
^^fbS'&i/^^ifcm^ i^xm'r^(Dx^ti{T^m^mti'r 

[0 112] ilj*(7)^{t:Sfls:^^^(7)J: 5(wUT^e 

ct^ci^^^LTt^fcfi. mm(omm<^mmti.x^m 

[0 113] tf^Ay. :itii^^\z,iymmcom[:M^^^^ 

i^m-r^:Ltn'^mx^^^K ^mm<Dy<9^-^xm 
^rL^mm^-m^^m-r^{^^f:i'^xm^^(Dy<9j^ 

^Rit'r^m:^mti:<>x<^tmx.^o m^{^. mr^m 
m^mn'r^\:ihtioX'B^t'r^mm(Dm*^—:>xh 
^i:><Di,hm^. mwc<^mm\^m-^\^^xmmmm'r^h 

[0 114] ^(DXv^mm^M-r^-mti.x. -lie 
m^^^^mm(Dmm<Dmts^(Dwa\^^\^^x'hmF^'t' 

mxh^. ^<Do^<D—^xhmitm^^^f)-:k^\^^t^ 

Mmt'r^mm(7)mvmm\^-^\^^xi-x^m-i'^'^^m^m 
< f^h L. m\^m^wm\^fzMm\z.-^\^^xm\:.m^\^^fi- 

[0 1 15] rt^J: 5^ct^*f^^7)S^T% ^lij^r^l:: 

mm(Dmt&^\^^^mm(Dmm\^-^^^xi^nm-r^:Lt 
m^:Ltt*^x^^o mmmm^mix\'X. mm<Dm\im^ 
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[0 116] rcoJiplw^t^UfcS^lwH. -0(7)«Fb1 

^mt l.xW^^M^<om75:^Mm(7:>Mi^'f—^^^t^ 

'^if)*^m^^t i.xh^it!^'^<D/b:^\^^m^xhtn^{^h 

[0 117] c<^j;5(^i#^L.fc#^t:iti. mm<omm 
<Dmmf-^^mm\^x^^nmm'r^:it\^x^. mm 

(D^X)^t^h<:^f:itl.X. Z(DT^%:W^i^t^ t i^X 
'^(D^it^^^'T^ C t ^*^X^ 5o 

[0 118] mm-r^>mm<Dmikv''-^f}*^^j^tf:hf}^\^^ 
th^^^^^o m'^^m^'^^^^-^'itx^x. ±is®m« 

-CH®!/ T V ^- :x - h ^ -^ooiib I >^ 

[0 119] -(D^b\^mi^\^t:.m^\^\^^mm'rhm 

m<DW^^- ^^^^ h f}^ \^mt ^ ^ 6 1::: ?t . 

7f)*^x^. ^<Dmm^m^i^xm^<omtS'^^^^&'^^'^ 



[0 12 0] ^(Dj:o\^'rthi'i. s^:^'-^(Dmmt. 

Jit). mwcomm^it^^^Mi^m^x^h, mm(D^ 
itm-^^^^^^mm^m^^tz-^^x-^x^^ z ti-x^j^^^ti 

tE.mmmit^^wm^m xwm ^ titzmm(Dmit 
^'^\:im-^^^xmimmtcx-ttdmm^m:^M^i^xmn 
^-^^mfS.t'r^:Lthx^^o 
[0 12 1] c(Oj:5t:i«^u^-^t^fiv ±td,mm^ 
^t^^WM^^\^^oxwm^tifcmm(^^it&'^i^M 

iiLxwm^ti^^j>±^^ zmzii^fi?i.xmmmmh^^'f' 
20 '&ox. mmm±xmrnmm^m9i'r^(Dx^ibm 
^^{:imm^M:^\^±^^^^t^-x^^o ^^c. tecD- 

vxmn^'^^mm.t-r^:iti,x^^o :i(DX^\--r 
thi^. /i-m^u^^mm^m^mn'r^(Dx^m^mBit 

-r^:it^*>x^^o 

[0 12 2] m^. mmmm^m^t loov--y-:7^$ 
^^^xwiE-r^mmmm^um-r^. 1114 3 r^T? 
30 xo^j:mmf-^w^mm:^m'tz/^yi!^mx^^o 

i^-r-':^^^mm-r^'h<DX^^ . 

Eifi. l^ti^^T^-^^^^§u. ij^ffirBi^i^E2fic 

5o ili^Mr«1^^E2(iffir«Wli(:i#^UTiiJ 

i^<Di^-r-:f^^mt^^^:it^*--^mtf^ox^^. 

4 fl-^(0 J: ^ d {.XWi^^titci^r-y'^^'^&^'f^ 

[0 12 3] ±iil!LfcJ:^(c. iy'^i^:^'r 
Ai 2 aX^M-t^mm&t^y--:^^ >^ 1 7 b(^)^ 
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40 



^mm.^(omm h <o m t wff u ^ ^ ^t^-r ^ 

10 1 2 51 r(DS^T% ;^^P^Oil|^X-<?^ffirpm« 
T>^!^ v^3 >^i 2 d-^:/U^^ K^^-'^i 2 

E 4 >lr1#^-r -So 1^4 4(i. MP«1^M*^tT-r5-^iI ^ 

ur(??>^iJ K7-r/< 12c ;55^fT-r6^^s^^t- 

T4 0 2fi5ciij^-7'— :?^^^§-r^o ^'.X ^/ :7^S T 4 0 
4 — ST4 0 8(i. ^;^iZ^A/;^c[l^^'7^-<5'^Cjo^t^#® 

-60 

[0126] ^33 -^El 3 4 y v^^tti -< /l-^ 

>l:fiJ^L/h^^^^ilj^(7):ii:yv^SE^f^-S:^. .-^tD^J^ 
*(i^3 5 (:i^-r J: 0 \Z'^m.^^^}ifS:^ZLht^'^m^ 30 
n-So rcoj;5(^LT K^/ h-^ hy ^->^«:OilJ^(75^T 
|;i:Joi^X^aii--5co;65^7^y:/ST4 0 eo^Slrfc 
"9. v>gcr)*fe^M^^^v^';/^ST4 0 8|;iT^tt-r 

t>m;t^o M;tf^. i^4 5 

6 (;i:^-f-t.(7)r-fil^4 5{w^i-t>oo<^iteeUT¥^^i:7:>^ 40 
[0 12 7] — ZL(om\(o^nx\^'m^<Diy-r—':f 

/j: - ^ >lr ^ ^ T 6 to C 
* 6 <D J: ^ ^^^5)- X' o T ^ CO 0^ T'fe -5 



[0 12 8] ^^oX. m\^^<D^m^ (a v) 

5)t-L.X>^7":y:7'ST4 0 4~ST4 0 8 Cliol/ ^Xilj^ 
-Sfc*!). r;n.?>0;^7':y >^ST4 0 4~S T 4 0 8C0^ 

- ^^^wm^^ E 3 ^^«j«-r 5 r <^ l;i 6 o 

[0 12 9] C(OWffi^^{cS<5#. X7^'>>^ST4 1 
OXfipJ^tOv-^-y^^cOSbi&tCiSC/cMra^^^ilS^ 

-r^o ^mMMm\^^^'^x\,^^ iy^-':^t^mm^n\^x 
Xk-f^mm^nx^x^^^-:/') v Y^<^^^=^-\fy^m^ 

i/:/ST4 1 OfifflrBW3S^J^^^E4^^^-r5U. 
SiJ-^(OttrB^^li^M;tXV^^>^v^5/:7'ST4 1 2, ST 

4 14 (D^Wi-mm^f^^m.'^ 2 ^itj^fe-r 5 r ^ ic/^ 
-5o ^::x% ^f\.^f\.<Dm^^m\c-o\^xw^-r^. 
[0130] ^m^^mcvxs^x±.(ox 0 

^m^fhtha^^'ry^ST A 1 2\:iX^=^-\fy^^^ 

'r^m^\^\'t.mm-r^^~:ff)^M^tf^<>x^^-r-y'^ 
< X t> - X I ^ U ^ ^ ^ — t ;i -r 6 c <h ;6 ^ X # 

[0 13 1] :^mmmmiz^\^^xn. nmmh^mm^ 
m(o\^^'rtif)^^Mrf-r^xi\zi'X\^^^:^*^. mm<Dmit 
m^^^\zML^xmmm^Mftir^m^<^mmmM^mrf 

^pg^;l5>^tX3^sk^^^ffe^o^^'^p^->5^^^>^l:$^/cKo 

^/^?fecO;«7-y^^LXib^t). r-hij <D;^ — >^*i:b-r 
v-^ - 7^ ^ 1:1^ it 6 iH^tCiiffi ^ ;rt ^ :5r ^ - >;/ 

;i ^ ^ 1 1 5 IJ ^ t iS ffl $ 5 ^ ^ - 1' :y ^ ^ L X I ^ 
-So '>-r-:/-r#*^®^(roi>xtl r- i j <D:tf 
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[0 13 2] -(Dm^<r)^m(^':^^-^^^o\z 
X*n^thh<Oy<^ 

(D:^^yi>M^Mni.s ;=^7^^y:/ST 5 1 6, ST5 18 

[0 13 3] ^XtDpj^T^— ^t3:o(/>XffiFBl^S^^^T 
Ufce>^ y^.7"5/:/ST4 2 0^;=^X:y:/ST 5 2 OtCT 

tt6t>tt-cf^?^ce<. ^'^m-c^^^i^N /^-^^h-^'^ 

t ^ dU^W^^T'X'Y ^ ^ W-r 6 =1 V t'^ - ^ 

1 Ol;i:*oi/^X. K^-r ^^1 2 c(i;^7^^/r^ST 

4 0 2l;iX7tiPI^v^-^^A;bU/ci^. ;^7^iy:/ST4 

0 4—10 stiiXM^coi^-r— :7'$^SflBL.X^ff-r5 

><.x?/:/ST4 1 oi;ixi^^tf^^t^S<5i> 

X'>-\'-7^^l:i^tt'6iii^X^ti.(^^7^:y:7^ST4 1 4 

{cxv/-^-:=^$^is-rffirBi^ii^^tT-r5 b> v-^-:/ 

/^ili#xfetbl^:^7^^/::^ST4 1 2l;iXil«c^ffir«^^S 30 

[0134] ^±mm i^fcx ^\^. ^mMmm\^^^^x 

1 c 1/ ^ X t®^ to - ^ ^ ^ - ^S-g-i? 

X/^ it ^^^^ -Y - ^ ^ ^^t; ^ ^tfj:^Xo\z± 

[0 13 5] rcoj: ^t:i^^^Ufc^lC(l. iU^^K';/ 
h y >!^;<.*^c7:)iij^x^mbfciij^x— ^^o^f^iS^ 
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ttPBl^S^'J^^IS:*! r. (t:) V-ir - :7^S'a'^ffi^^l- Jt c> X 

[0 13 6] 'rfs:^%. ]lJ^Ov^-Y-:7^^?&5<g:^^#^t- 
(iMra^St;iJ:oX'>-r-::^^^i§U> ^^-x c^^-r 

ti.f^. iij^£De/-r— •:7^^l-iSCXMrp1^EililiX'>-r-:7^$ 

M^^^^iXfi{g:v^>^il^-r^y-v^^'- h^r^^^iiroo 
S5V^1l!jt;i:d-— '>^— h^^^t^ii:XS5{S^^J^^^U 

x^(??S5ffi^^i^s-r6w^twj:<9. m^(Dmt&^^^ 

[0 13 7] Z.<D^otj:S^tf-':f^t^—mt\^X. 

—^^m&'th:Lt\^x.^. 7t<om^x<DW^-t^mm 

XS^^ffl#. /^yc:^/?i^Xfc'9?'cC;65f.;%ilg^^tief^i:l^o 
^^^X^S-r-Sr <i:t-J:oXii.li^^;65^{bU. iH^t^v'-r 
[0 13 8] r£Oj:^l;irttf^. UX3 

u X tfce^&^^a - 7^ ^ ^^fi-r ^ ^ ^ -c- 

^ _ ^ co^lt:^^ V 5Sm(7:»ffirBWS^^ 

^k$ii:Xili«f^'>^-:7^^^^^-t-^^t^^-r5 C <^ 
X#6o 
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